


UNDERGROUND 
AND UNDERSEA 


Shown in the course of preparation for launching at Arish 
Mell, Dorset, is part of a pipeline for conveying atomic wastes 
from the Atomic Energy Establishment at Winfrith Heath into 
the English Channel. 


It runs for five miles underground from Winfrith to the 

coast and then under the sea for a further two miles. For the 
underground portion, twin pipelines were laid, each consisting 
of a pipe within a pipe. The underwater outfall is believed 

to be the longest installed in this country. 


More than 148,000 feet of S & L steel pipes, ranging in size from 

6 inch to 18 inch diameter, were used. All pipes were bevelled at 

the ends for welding, bitumen-dip-coated internally and, where in contact 
with the ground, protected externally with woven glass reinforced 
sheathing. The undersea portion of the line was additionally protected 
before launching with a coating of cement mortar. 


Tubemakers for a Century 


28 ESSEX STREET, STRAND, LONDON, W.C.2 


HIN 13 1960 


GLASGOW - BIRMINGHAM - LONDON 


THE ENGINEER 


MAY 27, 1960 


TWO SHILLINGS 


Pipelaying Contractors : 


DETR os 4 NBL bf LI BRARYa lor Woodrow Construction Ltd. 


in association with 
Collins Submarine Pipelines Ltd., 
also Constructors John Brown Ltd. 


STEWARTS AND LLOYDS LIMITED 
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GLENFI 
GATE 





for Flood Control Works 


Glenfield Gates are installed in natural and artificial 

watercourses in many countries to safeguard against 

the devastation and damage that can be caused by 
flooding waters 


The types available from the extensive range include 

various forms of Direct Lift, such as sliding, fixed 

and free-roller, and double-leaf; Drum; Tilting; and 

Radial. All are quality products, and depending on 

the style, can be operated by manual, electric, 
hydraulic, or automatic means 


Examples of electrically-driven free-roller direct- 
lift, and electro/automatic tilting gates are illustrated 











GLENFIELD. & KENNEDY, LIMITED. KILMARNOCK 





Head Office and Works: 
KILMARNOCK * SCOTLAND 
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HOW DO YOU 
WANT YOUR 


DUST? 








Wet or dry? If wet, and when it is simpler and advisable to 
dispose of “valueless” dust in a sludge form, the VISCO- 
HANDTE Dust Collector is the answer in many cases to this 
form of dust collection. It is manufactured and sold exclusively 
in the United Kingdom by VISCO. Enquiries are invited to 
VISCO ENGINEERING CO. LTD., Stafford Road, 
CROYDON, SURREY. CROydon 4181. 
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Where hot water is provided from a storage system 

there is a waiting period when production starts, for the 
water to heat upin the storage tanks. 

With Leonard Steam Water Mixers there is no 

waiting period. Hot water is available as soon as the 
steam is turned on. 











When vegetables are cleaned for canning they are 

washed in a running ‘stream of water. If the water is 
too cold the girls’ fingers get numb and their 

production slows down. If it is too hot the vegetables 
are spoilt. A Leonard Valve looks after the temperature, 




















VISCO-HANDIE 





Wet type Dust Collectors 


FWS 
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the girls’ fingers and the vegetables. 





Leonard Valves fitted to the sparge pipe on a cloth 
scouring and milling machine enable the scourer to vary 
the temperature to suit the work and to 

make changes in the temperature during 

the process gradually, giving a cleaner scour 

and a better finish. 




















Your use of Leonard 


These are specific examples. 
Thermostatic Steam Water Heaters will probably be 


different. Write for help. (Our folder H/7) 


WALKER CROSWELLER & CO.. LTD. 
Cheltenham 
Telephone Cheltenham 56317 
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Thousands 

of L.S.E. motors 
serve the 
chemical 

and allied 


industries 










Two 350/120 h.p. 585/200 r.p.m. N-S variable-speed 
a.c. motors driving gas compressors at Coryton Oil 
Refinery. Closed-air-circuit type, pressurized from 
a source of filtered air. (Photographs reproduced 
by courtesy of the Mobil Oil Company Ltd.) 


LAURENCE, SCOTT & ELECTROMOTORS LTD. 


NORWICH MANCHESTER LONDON & BRANCHES 
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The large Compressor illustrated is typical of our ‘Comoblok’ 
range of machines. This range covers capacities from 500 — 
2,000 c.f.m. These machines are of the double-acting crosshead 
type, and are suitable for pressures up to 50 p.s.i.g. single 


stage, and 150 p.s.i.g. two stage. They are remarkable for 
their low power consumption and compact design. 
Send for Leaflet No. T29. 


The machine alongside is one of our Oil-free Range. These are 
available in capacities from 100 to 2,000 c.f.m., and at all 


pressures up to 150 p.s.i.g. They are specifically designed to 
fan e () deliver uncontaminated air, and have many special features 

incorporated which make them unique in this field of 

Compressors. Send for Leaflet No. T31. 


The two smaller machines shown illustrate our ‘Uniblok’ and 
l ‘Twinblok’ Range, and cover capacities of from 50 to 400 c.f.m, 
at all pressures up to 120 p.s.i.g. These are of the single stage, 


single acting type, styled to give a neat appearance and 


: a are unrivalled for their low maintenance and space saving 
. features. Send for Leaflet No. T19. 
Tilghman’s have a complete range of Vacuum Pumps to offer 


in displacements from 500—2,500 c.f.m., and are capable of 
drawing 28” Hg. on a 30” Hg. barometer. 


Tilghman’s undertake the design and manufacture of special 
l purpose Air & Gas Compressors, Boosters, etc., and welcome 
fas 


an opportunity of quoting for complete installations. 


Send for our 
informative 

and valuable leaflet 
on ‘‘Selection, 
Installation and 
Maintenance of 

Air Compressors’ 





Canad 


mLGHMAN: / 


ital AIR POWER DIVISION * 
<—~ BROADHEATH +: ALTRINCHAM - CHESHIRE 


Mes 








TELEPHONE: ALTRINCHAM 4242 (6 LINES) TELEGRAMS: TILGHMANS. ALTRINCHAM 
A Member of The Staveley Coal and Iron Co. Ltd. Group 


7255 
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[TUN NE/\/2) snurters 


by the makers of Kinylon and Kinrod Grilles 


ERITy 


HIGH DUTY 
CE oD) IRON 
FOUNDRY CASTINGS 


ee ee ea 


. / What! No Open * 
\~=—s Grain in the 
Grooves : ? 








Cl 





oOo 


solve the problem 


of wide entrances and a sloping road. The 
bottom rails on these Kinnear Shutters 

are shaped to accommodate the rise of 

the road, to ensure good closure 

and complete weather 

protection. 


i 
i 
a 
BY 






¢ 


fs No, our customers dae ons 
1 








ne ... vee ropes torn up, do they? } 
Please subdifer Mammen ontecsm i re Saeko necoennawnmet r 
ARTHUR L. GIBSON & CO. LTD., TWICKENHAM, MIDDLESEX. ERIFO LIMITED 
Telephone: Popesgrove 2276. Bir reniagham s Highbury 2804. ZR O 
Glasgow? “Halfway 2928. Manchester: Central r008., Cardiff 51428 WK MANOR ROAD - ERITH : KENT Tel: Erith 33426/7 
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. High Speed | 
’ meee High Spee -plane 


straightening 
machine 


Production speeds of up to 400ft./min. 
Models available from 3/16” to 34” squares and 
hexagons. 





Note extremely large roll shafts on very close centres, 
enabling removal of short kinks without the need for 
intermediate guide rolls. 


i 


" NOW MANUFACTURED ne EXCLUSIVE LICENCE FA RMER NOR TON 





U 
— FROM SUTTON ENGINEERING CO., 
E PITTSBURGH, U.S.A. 


y SIR JAMES FARMER NORTON & Co. Ltd. 
AN y ADELPHI IRONWORKS, SALFORD 3, MANCHESTER 


See our 
I : fri 6 
STAND No. 209 at the Telephone: BLAckfriars 3613/4/5 


. Machine Tool Exhibition, Olympia = TT LLeCCqqQuCQuQKMEEq4HUueellleeeeel deeded 
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Technical booklet gives 
you full facts on 


WELTEXA SYSTEM 


Introduced in recent years, WELTEXA Stainless Steel Piping 
System has already proved its efficiency and economy, in diverse | You are cordially 
applications. WELTEXA is an entirely new conception of | invited to view 
piping—a comprehensive range of standard units, in six bore ars 4 
sizes (14”, 2”, 3”, 4”, 6” and 8”) plus reducers that can be assem- | OUF exhibits © 
bled, dismantled and re-assembled time and time again by | STAND No. 4# 
comparatively unskilled labour. The bores are exact bores, or an | at the Ist INTER 
alternative system is available to nominal bore, Schedule 5. Swept 
bends and a unique system of gasket jointing eliminate all NATIONAL PIPE 
bacteria-harbouring crevices and ensure an uninterrupted flow, | PIPELINES EXH 
free from blockages of any kind. Standard straights, bends, tees | BITION (Earl 
and reducers permit a wide variety of applications, while further Cc May 30¢t 
units can always be purchased for expansion or variation. oe Loe, 
June 2nd). 


Write for the WELTEXA booklet today 


STANDARD UNIT LIGHT WALL 


STAINLESS STEEL PIPING 


WELDING TECHNICAL SERVICES LTD. (Dept. 15), HURST MILL, KINGS NORTON, BIRMINGHAM 30 
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The Hanovia Model 17 Fluorescence Lamp 





provides the means of non-destructive testing of 
large engineering components by the use of 
fluorescent inks. The unit is suspension 
mounted and is of particular use for crankshaft, 
steel tube, steel sheet, large forgings and 
component inspection on a conveyor 

belt system. In the mining industry the 

Model 17 is well suited to the detection of 
mineral in crushed ore. Hanovia inspection lamps 
are also widely used in the textile, 

chemical, rubber and electrical industries. 








XK A Model 17 


; : Fluorescence L 
Please write for details. being used to a 


examine castings. 


MODEL 16 


Model 16 is a portable 
unit for the detection of 
cracks and flaws and is 
used for practically every 
large engineering and 
assembly works (includ- 
ing many aircraft com- 
panies) in the U.K. 












Engelhard Industries Ltd. 





Hanovia Lamps Division, Dept. No. T.17/10,Slough, Bucks. Telephone: Burnham 500 
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Engineers 
prefer 
SIMPLIFIX 
the foolproof 
coupling 








Simplifix—the sure and simple compression coupling 
for copper pipe. Perfect joints with almost all kinds of tubing, 
including those with very thin walls. No work to do on the pipe. 
Simply tighten the nut—the anti-friction washer prevents the 
pipe twisting. Manufactured since 1930, still the best. 

Millions in use. Made in sizes to suit tubing from }4” to 2” O.D., 

in a wide range of interchangeable standard fittings. Non-standard 
fittings also made to order. Let us send you the Simplifix catalogue. 


The illustration shows centrifugal machines at the Plaistow Wharf Sugar Refinery 
of Tate and Lyle Ltd., where large numbers of Simplifix couplings are used. 


SIMPLIFIX COUPLINGS LTD - HARGRAVE ROAD 
SIMPI IF IX MAIDENHEAD - BERKS - TEL: MAIDENHEAD 5100 
. A member of the ALENCO Group of Companies 
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Time and 
time again 


Vokes Genspring hangers were introduced to 
provide constant support for high temperature 
pipework over a wide range of vertical movement. 
One of the applications for which they were 
specified was the support of pipework at the then 
revolutionary nuclear power stations at Calder 
Hall and Chapel Cross. 


TIME PRESENT 


Such was their success that we are now privileged 
to supply suspension equipment to the five 
members of the Nuclear Consortia for the five 
latest Nuclear Power Stations. A new Genspring 
capable of supporting 97,800 lb. with a 12” 
vertical travel has been built mainly for use in 
Nuclear Power applications. 


TIME FUTURE 


Vokes Genspring have thus built up a unique 
fund of specialised knowledge which will prove 
invaluable in overcoming new pipe support 
problems which the power stations of the future 
will almost certainly present. 


Illustrated below are the M1 to M4 Constant Supports covering 
loads from 315 lb. to 22,500 lb. and travels from 1.5" to 12". The 
latest addition to the range is Type M7 for loads up to 97,800 lb. 
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The illustrations above are artists’ impressions of the Nuclear 
Power Stations at Berkeley (A.E.1.—John Thompson Nuclear 
Energy Co. Ltd.); Bradwell (The Nuclear Power Plant Company 
Ltd.); Hunterston (G.E.C.—-Simon-Carves Group); Hinkley 
Point (English Electric, Babcock & Wilcox, Taylor Woodrow 
Atomic Power Group) and Trawsfynydd (Atomic Power 
Constructions Ltd.) 


Vokes GeNnSPring SUSPENSION SYSTEMS 


VOKES GENSPRING LIMITED > GUILDFORD : SURREY 
Telephone: Guildford 62861 (6 lines) Telex: 13-535 Vokesacess, Guildford. Telegrams & Cables: Vokesacess, Guildford, Telex 


A member of the VOKES Group vo" 
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LINCOLN ELECTRIC CO LTD 
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refractory and insulating construction 





















R. B. HILTON Ltp, while fully maintaining their interest in 
well tried and traditional methods, are actively to the fore in 
developing new systems to suit special conditions and demands. 


The illustration shows the refractory cladding applied to a 
very large power station boiler. In this instance prefabrication 
was extensively used, and the photograph shows the installation 
ready to receive the low temperature insulation. This particular 
system, developed and patented by the R.B.H. Group, is now 
used very widely on modern power station boilers. 


R. B. HILTON’s activities range from the refractory and insulation 
work involved in the largest national and 
industrial undertakings down to the repair 
of the smallest self-contained boiler. 


A special department deals with chimney THE 
construction and maintenance. 


spon content 
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Brick stack for 
Joseph Lucas Limited, 
Birmingham 






GROUP 























CRESSWELL PARK . BLACKHEATH - LONDON . S.E.3 


5.3. 
Telephone: LEE Green 4512/6 
Sales G Technical Office, Hilton’s Wharf, Telephone: Greenwich 4851/6 
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Metalastik bonded-rubber anti-vibration mountings are 
extensively used in many branches of industry and cover a 
wide range of applications. 


The illustrations show the following:— 


1. The smallest METALASTIK INSTRUMOUNTING 
(+” body height). For delicate instruments. 
Loading up to 4 lbs. in compression and up to 1:5 Ibs. in shear. 


. METALASTIK LOW FREQUENCY MOUNTINGS 
An extremely flexible unit made in three sizes with loadings for 
radial compression up to 20 Ibs. at 0-3” deflection. 


. METALASTIK INSTRUMOUNTINGS 
A simple stud mounting available in six sizes with compression 
loadings up to 80 lbs., and shear loadings up to 35 Ibs. 


4. METALASTIK CROSS-TYPE MOUNTINGS 
Available in two sizes, a small plate type unit for +” 
deflection at 2 Ibs., 3 Ibs. or 4 bs. load. A larger pedestal 
type unit for ~,” deflection at 4 Ibs., 6 lbs., 8 Ibs., 10 Ibs. 
or 12 lbs. load. Overload and rebound stops are 
incorporated. 


METALASTIK DOUBLE-U-SHEAR 
MOUNTINGS 
A range of all-round utility mountings, simple to fit. 
Made in four sizes with maximum loadings from 
20 Ibs., 60 Ibs., 160 Ibs. and 400 Ibs. respectively. 


6. METALASTIK EQUI-FREQUENCY 
MOUNTINGS 
A range of mountings having the same stiff- 
ness in all directions and of low overall 
height. Maximum loadings 20 Ibs., 70 Ibs. 
and 400 Ibs. respectively. 


7. ‘METACONE’ PEDESTAL 
MOUNTINGS 
Available in several different fittings 
sss covering a range of loadings from 60 Ibs. 
P to 550 Ibs. 


8 & 9. METALASTIK ‘CUSHYFOOT’ 
MOUNTINGS 
Ideal mountings for industrial equipment with loading capacities 
between 200 Ibs. and 800 Ibs. for type A and up to 3,500 Ibs. for type B. 


A descriptive leaflet is available for each type of mounting, which we 
shall be pleased to forward upon request. 


METALASTIK LTD., LEICESTER 


Enter No. 111 on reply card 














PARSONS 


20 MVA 11kV 
REACTORS 
are included in 


KARIBA 


hydro-electric 


scheme at 


SALISBURY, KITWE, NORTON, 
SHERWOOD and BULAWAYO 
substations. 








For shunt: compensating... 




































































system. O/N°* . 





















































PARSONS 








NORKS NEWCASTLE UPON 
















Connected to-11kV 
tertiary windings. of © 
transmission transformers 
and operating on — 
3.phase, 50 cycle — 


type. cooling. - 
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renius ! 


An overworked word. 
You can turn it over and sit on it. 


The world is full of geniuses. 


What the world needs today are practical geniuses. 


Not many of them around. 


As it happens 
A number of engineering practical geniuses 


Are assembled at Plowright Brothers 


Waiting for you to toss them 
\ An elephant of an engineering problem 
Anything from a giant can-opener 
To a filter-cake noduliser— 
Or (if you prefer) from a Nodobungerator™ 


To... well, a Bungonoderator. 


ecocoe0 Ooco 0 


PLOWRIGHT 


BROTHERS LIMITED 
Chesterfield - Telephone 7161 


Designers and fabricators of almost anything in STEEL, 


os * You don’t know what a Nodobungerator is, do you ? 
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Wheels for 

blast furnace 
transporter cars, 
made in 


Ni-Cr-Mo Steel 


specially treated 


for heavy duty. 





ALLOY STEELMAKERS . soncemasten a . STEEL FOUNDERS . HEAVY ENGINEER 


THOS FIRTH & JOHN BROWN LIMITED SCUNTHORPE - —ENGLAN 
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DESIGNERS! THis is THE ONE Alm\¥g 
FLUID SEALING PROBLEMS — 
An 
| 
When you design 4 
Fluid Seal applications, i 
don’t be without this 
valuable Reference 
Book issued by Pioneer, 4 
Prepared by practical q 
engineers, it includes 
the latest up-to-date 
information on Fluid 7| 
Seal Technology, q 
comprehensive data on 
a wide variety of e 
applications, how to 
install correctly with easy- é 
to-follow illustrations for ‘ 
all the various types of seals 
produced by Pioneer, and a - 
full range of available sizes. EER OILSEAL 410. | 
The Pioneer Reference Book g, MOULDING O0- q 
which comes to you on ese 
request, is a practical work er 
for the busy designer and is 7 
part of the Pioneer service | 
which includes free advice on 
any Fluid Sealing problem. 
~ 4 
| 
é 
iM 
OILSEALING & MOULDING CO. LTD y 
Factory and Head Office : Cottontree Works, Colne, Lancs. Tel : Wycoller 471 (8 lines) I 
a | COMPANY NAME > 
GET YOUR COPY 
| OF THE PIONEER Se i 
| cataLocuE | ADDRESS N 
NOW | “MARK FOR THE ATTENTION OF si & 
| eee 
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-. . feel safe in the knowledge that with 

a PRATT machine you have the best possible materials, 
the utmost degree of accuracy, the greatest 

margin of safety. 


insist on 


GUILLOTINES 


BAR SHEARS, OPEN FRONTED PRESSES 
BY 


PRATT BROTHERS 
(STOURBRIDGE) LTD. 


ENVILLE ST., STOURBRIDGE 
Telephone: 4211 
Established 1902 
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HYDRAULIC 
PRESSED 






IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 
PARKS FORGE LTD - PROPRIETORS 
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COMPLETE PLANT 


for 


Waste Recovery 
Effluent Treatment 


— 
ae 


NORRIS BROS. LTD. = 


53 VICTORIA STREET, $.W.1 
Tel: Abbey 6132 




















DESIGNERS AND SUPPLIERS 


OF ALL PROCESS PLANT 
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TRADE \Sinedles MARK 
PAN GRINDING MILLS 








REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I' 
Belper. Derbyshire. 
Telephone: Belper 12 
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The eyes of the World... 





are on / FLANGES 


TRADE 


The only flanges to be awarded a silver and 





bronze m 1 he World’s Fair, Bruss 
SPECIFY BUY AND USE ee eee * Solr, Sco 
cia erate bate enema ece 3 KIRK’ Shother products included in the award are Malleable Fittings, Fabricated Pipework, 
sass Welded Fittings, Welded Seamless Steel Tubes and Fittings, Malleable Iron Castings, 


Bg H E WO R L D . Ss B E Ss T —’ Drop Forgings and Valves. 


FLANGES FROM BiS0[0 2:0 5a & co. (ruses) utp. 


74/82 PARADISE ST - LONDON : S.E.16 + BERMONDSEY 3156/7/8 
and at MANCHESTER - WALSALL - PONTYCLUN 
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BY MATHER & PLATT LIMITED 


An important contribution to the Engineering of 
Modern Buildings. 


Soundly constructed Electrically or manually operated. For entrances 
Reliable in operation to garages, stores, hangars, loading bays, etc. 
Simple to maintain Also Fire-resisting shutters built to L.C.C. 


Architecturally pleasing or F.O.C. requirements. 





Park Works, Manchester, ro. 


Telephone: COLlyhurst 2321. 
Telegrams: Sprinkler, Manchester. 





Mather & Platt 


LIMITED 








TH 










a”. 
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MANCUNA - DUSTEX: 


e In profitable product recovery 
e In trouble-free dust control, . 


wer 


i Cleaned gas 
outlet tube ’ | 











Swirl in center 
shows. upward 
helical spiral 

of cleaned gas 


small arrows indicate 
peel-off of gas 
from outer to inner 


Dust ejected 
to hopper 
Scroll inlet 
cutaway 




























Main 18%" tube body 
showing HELIX SPIRAL action 





A REVOLUTIONARY NEW 
UNIT-CAST DESIGN | 


This cutaway miniature cyclone 
tube from the tube bank of the 
new Mancuna-Dustex Collector 
shows why efficicncy is so high 
and maintenance negligible. 
The scroll inlet establishes a | 
velocity which is maintained 
through its powerful vortex— 
the dust travelling downward 
in an outer vortex to the hopper 
while the cleaned air moves 
upward in an inner vortex to the 
outlet tube for discharge between 
tube sheets. D-584 tubes are 
available in abrasion-resistant 
cast iron, non-sparking cast 
aluminium or stainless steel. 
Note the one-piece cast tube 
design with minimum }” wall 

- thickness which increases tube 
life and performance. 



















Cleaned gases are 
discharged between tube 
sheets. 


This permits use of 
unobstructed inlet 
plenum to avoid material 
buildup and plugging. 


Tubes are surrounded 
by system gases and 
maintained at system 
temperature, which 
forestalls condensation 
and plugging. 





The MANCUNA - DUSTEX 
D-584 MINIATURE CYCLONE THOR RS) ae 


MANCUNA ENGINEERING LIMITED, 
Denton, Manchester. Tel: DENton 3965 (5 lines) 
London Office: 59, Victoria Road, Surbiton, Surrey. 

Phone: Elmbridge 9793 
SPECIALISTS IN GAS CLEANING AND DUST 
‘ TBCHNOLOG 





Eater No. 171 on teply card 





aye UE Woy tak? 








uf? 


if - quickly 
smoothly 
cheaply with the 





answer for 
elevating sacks, drums & barrels 


Technical representatives always available for consultation and advice. 
Please write for full details to: 


RUSSELL CONSTRUCTIONS LTD. 


RUSSELL HOUSE, 89 ADAM STREET, LONDON: W.C.2 


The only real 


Cables: Russelcon, Rond, London 
Enter No. 172 on reply card 


Telephone: TEMple Bar 0055/9 
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48/206A 


M.G.K. spells magic in solving 
handling problems—not that 
we need to conjure ideas out of 
ahat. Perhaps your particular 
requirement can be met from 
our existing range of pallets, 
developed to serve the needs 

of many different industries. 
If not, our design staff will 
be pleased to add to its 


reputation for wizardry, 


It’s an easy problem to handle with M.G.K. 


























Registered Trade Mark 


Regd. Offices: 
GAZETTE BUILDINGS, CORPORATION ST. BIRMINGHAM, 4 
Telephone : CENtral 2517 - Telegrams: KATELBEE BIRMINGHAM 


M.G.K. ENGINEERING CO. LTD 

New Works : 

KINGSBURY RD. CURDWORTH, SUTTON COLDFIELD, WARKS. 
Telephone : CURDWORTH 60/61 









L.G.B. 
Enter No. 181 on reply card 

















Wagons 
for 
Special 
Duties 


One of thirty 20-Ton Twin Silo Air-discharge 
Wagons leaving Old Park Works, Wednesbury. 


METROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD. 


HEAD OFFICE: SALTLEY, BIRMINGHAM 8 ** LONDON OFFICE: VICKERS HOUSE, BROADWAY, WESTMINSTER S.W.1. 


Enter No. 182 on reply card, 











Wellman Teamwork produces Steel 
at Durgapur ahead of Schedule 


On the 25th April—ahead of the contract date —the first of 
the seven Wellman 200-ton Open Hearth Furnaces was tapped, an 
achievement attributable to the drive and enthusiasm of the Wellman 
team, and marking the commencement of production of steel at the 


Durgapur Steelworks, West Bengal, India. 


The design and construction of this one million tons per annum 
Open Hearth Steel Plant has been executed by Wellman as a Member 


Company of the ISCON Consortium. 


WELLMAN SMETH OWEX 





a 
2 meme: - Oe 


« - 3 
. 
Tr 
oe » ™ 
we 4 ¥ 
ae 
TEN uy. + . 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 





Enter No. 191 on reply card 
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NOW AVAILABLE 


4 
complete 
cae || EASILY FIRST... 

volumes..”° 


9 Looking for a winner? Well you can put 
your shirt on “Eclipse” for the ‘Tool Bit 
Stakes. Everybody’s favourite, from a good 


stable and the keenest tip of all. A tip, mind 
you, that thanks to “Eclipse” H3 Cobalt 


* 
Engineers High Speed Steel can be relied upon for 
keen and accurate cutting 
Year-Book = 


for a long, long 



















Edited under the direction of the : : 
Editor of “The Engineer” time. Seriously, 


“Eclipse” Tool 
1960 Bits in “Eclipse” 
(64th Edition) Tool Bit Holders 


$7 / 6 provide the finest 
(plus postage 2/6) metal cutting 


%& 3,000 pages covering modern combination. 
theory and practice in all branches | | 
of engineering. No other single 
publication devoted to engineering 
covers a comparable range of 
subjects so concisely. 


ORDER YOUR 
COPY NOW 


Obtainable direct from the publishers 
or through your local booksellers, 


Send for 
complete prospectus to:— 


Keverbox | ‘OO! bits 


28 Essex Street, and toolholder 
Strand, London, W.C.2 ooinoiders 


Telephone: CENtral 6565 Made by James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors 





























Enter No. 201 on reply card U.T.I7 
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24in. DOUBLE HEAD BOLT SCREWING MACHINE 


Designed for really high output the HEAP’S Automatic 24in. Bolt Screwing Machines will cut either right- or left 
hand threads (or both at the same time). . 


The machine is fitted with our patent TANGENTIAL Die Heads, which open automatically when any predetermined 
length has been threaded. Capacity : Bolts up to 2}in. dia., pipes up to 2in. dia., parallel or taper. 


JOSHUA HEAP & C°L™ 


Enter No. 203 on reply card 
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LITELINE 
TRUNKING 





MORE 
VERSATILE 


Liteline Trunking carries cables, equip- 
ment and lighting fittings anywhere in the 
building. It provides two unobstructed 
cable troughs up, along, down and around 
all sorts of corners. You can clip it, 
suspend it, hook it or clamp it to any 
type of ceiling, roof structure or structural 
member. It utilises a new type of 3-amp 
terminal connector that taps main cables 
anywhere without stripping or cutting 
and that leaves the cable unaffected if you 
remove it. 

If yours is an expanding concern a 
Liteline Trunking system will expand 
with it and spare you a lot of growing 
pains. Send for our free 10 page brochure 
and see how it works. 


lE 
let Write to: Associated Electrical Industries Ltd 


Radio and Electronic Components Division 


ined 


Lamps and Lighting Department, 
38/39 Upper Thames Street, London, E.C.4 





CRC 11/80 


Enter No. 211 on reply card 
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One of two 





Double Effect Evaporation Plant 


in the C.E.G.B.’s Willington “‘A”? Power Station 


amit 


Each of these plants has a daily output 
of 25,000 Ib. of distilled water for 
boiler feed purposes. 





weir WORLD LEADERS IN LAND AND MARINE EVAPORATION AND _ DISTILLATION PLM 


G. & J. WEIR LTD., Cathcart, Glasgow, 4 


Enter No. 221 on reply % 
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VITABLE FORFZALL TYPES 
MIXING APPLICATIONS 








Features of utmost 
interest and 
advantage include: 


Output speed variable over very 
wide range by “Pick-Off” Gear 
assembly. 


Large-diameter output shaft elimi- 
nates bending risk. Larger bear- 
ings with a roller bearing to take 
heavy journal loads and _ thrust 
bearings for heavy thrust loads in 
either direction. 


“Dry-Well” construction on final 
shaft makes oil leaks impossible. 


These are only some of the extra 
benefits to be gained—may we 
send you complete details? 


GEAR & ENGINEERING CO. LTD. 
Nile Street, Huddersfield, Yorks. 

Phone: 
Grams: Higears, Huddersfield. 


Huddersfield 4490 (3 lines) 


Enter No. 231 on reply card 





CROSS British made products are manufactured 
by an outstanding process used for the hardening and 
tempering of steel coils and rings. Covered by many 
patents, this manufacturing method has enabled components 
to be made from wire and with superlative accuracy. MANUFACTURING CO. 
1938) LIMI 
Where top standards are essential ( ) MITED 
you can rely on CROSS precision products. COMBE DOWN ° BATH 
Wire thread inserts * Spring washers * Circlips and retaining SOMERSET * Phone: Combe Down 2355/8 
rings * Steel piston rings * Jet engine labyrinths. Grams: ‘CIRCLE’ Bath 


Enter No. 232 on reply card 











STORAGE & TRANSPORT TANKS 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 
For every storage and transport purpose. Steel Horizontal Tanks, 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, 
Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 

When ordering specify M.S.L. 


SN ele 


Write for full particulars to :— 


=> ae METAL STRUCTURES, LTD. 


== Angel Factory Colony, Angel Rd., Edmonton, N.18 
Phone: Edmonton 6601/2/3 Grams: Metstru, Southtot, London 


Enter No. 233 on reply card 








High pressure booster for 
sulphuric acid plant. 










Town’s gas booster 


J 





fans for all 
urposes 


High temperature fan 
for e recirculation - 
6. 3 






High temperature fan 
for steelworks - 600°C. 





High pressure forced 
draught fan forAtomic 
Industry 









ALLDAYS & ONIONS LTD. 
GREAT WESTERN WORKS, BIRMINGHAM 11, 
*Phone : ViCtoria 2251 /4. 
LONDON OFFICE: QUEEN ANNE’S GATE, WESTMINSTER, S.W.1. 
*Phone : WHitehall 1923/4/5. 
Enter No. 234 on reply card 
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Before you bt 






































Your first step towards the solution of ‘lifting problems is to write fora 
copy of our new comprehensive manual which in sectionalised loose-leaf 





form contains valuable technical information which we feel sure would 
assist you. 


Over 50 years’ experience in the art of crane making is available to you 
through the pages of this publication. 


In addition to this catalogue service our sales engineers both at home 
and abroad are always available to give personal advice—do not hesitate 
to call upon us in this connection. 








THE « WHRTON CRANE & HOIST CO. LTD. 


REDDISH STOCKPORT ENGLAND 









” . 
: Phone : Heaton Moor 2227. Grams : * Gallant, Manchester. Code : Western Union. 
eo LONDON: Lincoln House, 296/302 High Holborn W.C. 1, Phone: Chancery 7911, Grams: Chancery 7911. 
SCOTLAND and NORTHERN COUNTIES: Gordon Baxter & Co. Ltd., 25 Blythswood Square, Glasgow C. 2. Phone: Central 6917/8 Grams: Gorbaxco,Glasgow. 

— MIDLANDS: A. R. Holland & Son, 89 Cornwall Street, Birmingham 3. Phone: Central 1457. Grams: Central 1457, Birmingham. 
SOUTH-WEST: R. C. Collins, 48 Westbourne Road, Penarth, Glamorgan. Phone: Penarth 58527, Grams: Penarth 58527, 
NORTHERN IRELAND: General Engineering Products Ltd., 7/9 Great Patrick Street, Belfast. Phone: Belfast 23743. Grams: Belfast 23743. 

REPUBLIC of IRELAND: Charles Nolan & Co., 2 Parker Hill, Lower Rathmines Road, Dublin. Phone: Dublin 93510. Grams: Dublin 93510. 
CANADA: Marshall Equipment Co. Inc., P.O. Box 28, 61 O° ‘Connell Avenue, Dorval Station, P. Q. Phone: Melrose 1-3528. Grams: Marauipco, Montreal. 
Gordon Russell Ltd., 1661 West Fifth Avenue, Vancouver 9, B.C. Grams: Rustle. 
Mumford, Mediand itd., 576 Wall Street, Winnipeg, Manitoba. Phone: 37-100 37-187-188-189, Grams: Mandem, 
SOUTH AFRICA: Kenneth Ray Ltd., P.O. Box 5662, 34 Ameshoff Street, Braamfontein, Joh burg. Phone: 44-21 Grams: Gemray. 





REPRESENTED IN CRIN GIP AL. oe TOS OUT THE WORLD 


Enter No. 241 on reply cat 
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New ‘Standard’ Screens 


give 


‘way protection 


Fortox Standard Screens provide an easy 
and cheap way to reduce wear on the 
slides of machine tools. They exclude 
dirt and swarf and preserve lubricated 
surfaces thus cutting down wear, reducing 
maintenance and lengthening the life of 

a machine. Manufactured from very heavy 
neoprene coated nylon fabric, Fortox 
Standard Screens are completely flexible 
and tools and work pieces may be rested 
on them without fear of damage. They 
are available in a number of stock sizes 
and ordering is made simple from our 
illustrated sizing and price charts, 

sent on application. 





We manufacture Flexible Covers designed 


25 











oH) 


























i: 


specifically to fit any part of a machine requiring 
protection. Single items can be made without 


tool charge. Write for our technical book 


‘‘The Design and Use of Corrugated Covers.”’ 


Ask also about 


Fortox Leather Seals and Packings made to requirements. 










FORTOX 


seals and 
packings 





peda yed.¢ 


flexible covers 


HENRY BEAKBANE 
Head Office: 


Tel. Stourport 2017. 
London Office : 


Grams: 


AD _O 
wale 


(FORTOX) 





SS 
rae Oya) 
> O) = 





LIMITED 


THE TANNERY, STOURPORT-ON-SEVERN, WORCS. 
Beakbane, Stourport. 


28-30 LITTLE RUSSELL STREET, LONDON, W.C.1 
Tel. Holborn 7295. Grams: Beakbane, Westcent, London. 


Enter No. 251 on reply card 





_- 
Po 


For hand boring 
for Rawlbolt sizes 
A to G. 


y RAWLDRILLS 


For hand boring 


STARDRILLS for all Rawiboit 
sizes. 
, oo DURIUM Foe a in pene 
ED, and electric drills 
_ Ts for Rawlbolt sizes 
= RILLS C to G. 
TRIFORM Foe use - slectris 
ammers for Rawl- 
| “4 DRILLS bolt sizes C to K. 
py ai For use i Sacttic 
ammers for Rawl- 
DRILLS bolt sizes C to J. 
ah a a 
yo P.H. BITS For use in pneu. 
& RO DS matic hammers for 


Rawlbolt sizes E 
to K. 


Rotary/Vibratory Drilling 


The Vibroto R.V.1. and R.V.2. machines combine 
rotary with vibratory action for making holes in 
exceptionally hard masonry. Special hard tipped 
drills are used, and the power of the vibration can 
be adjusted to light or heavy as required. The 


machines can be converted to rotary action only 
for use with Durium masonry drills or standard 
twist drills. Chuch capacities R.V.1. #”, R.V.2. 3,” 
Technical folder V1535/3 provides full details. 


= * 


Drill Hammer Attachment 


When fixed to an electric drill this attachment will 
convert the rotary motion to percussion action at 
the rate of one blow per revolution. Any type of 
electric drill up to 2,000 r.p.m. can be used and 
the power of the blow can be adjusted to light, 
medium or heavy to suit the hardness of the 


masonry. Special ‘‘H’’ type Rawildrills are used. 
Capacity }” to #”. Technical folder DH1427 provides 
full details. 


THE RAWLPLUG COMPANY LIMITED, 






















R.P.2 two speed drill 


This dual purpose tool with chuck speeds of 420 
and 1,200 r.p.m. is very versatile because not only is 
it suitable for drilling masonry with Durium tipped 
drills, it is also a good general purpose drill for 
hardwood and steel. It is fitted with a self-tighten- 
ing chuck which will hold the smallest drill like a 
vice, yet can be released by finger pressurs. Chuck 
capacity 4”. Technical folder R1573/1 provides 
full details. 





CROMWELL ROAD, 


LONDON, S.W.7 


Enter No. 252 on reply card 
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MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers — 
MORE nicer: S.P.0. Burners have 


been sold 


IN GREAT BRITAIN MORE. than any other make 
LONDON $ Me [ } 


industrial er 


MANCHESTER 
SCHIELDROP & CO. LTD., STOTFOLD, BEDS - Tel 414 (4 lines) pn) 


Tel : Blackfriars 3851 
Enter No. 261 on reply card 





SOUTH WA 
Tel : SREWEN 3363-3103 


BIRMINGHAM 
Tel : Erdington 2772 











SPURS WORMS 
BEVELS RACKS 
WORM SCREWS 
WHEELS 
SILENT 
HELICALS GEARS 
CHAIN CHANGE 
GEARS GEARS 
Complete . All materials 
standard 
Supply i pitches to 
‘Cutting Only 7ft diameter 





General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 
Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone: Halifax 5217/8 Telegrams: ‘‘ Gears.’ 
Enter No. 262 on reply card 
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Higher-income bracket 


We know three ways 

of getting there: 

(a) win the pools; 

(b) inherit a million; 

(c) work for it. 

People who—perforce— 
choose route (c) 

have to study detail. They 
have to know, for instance, 
just why 

a GF Malleable Casting 

is better for a job like this 
than a non-ferrous casting 
or a steel fabrication, 

They have to know about the strength 
and ductility of GF Malleable; 

about its good corrosion-resistance 

and its economy in quantity production. 
We are happy to tell them, of course, 
and to report that most of them are doing very nicely, thank you. 


This GF Malleable Casting 
is a mounting bracket. 


in the long run you will prefer 


Facts and figures are 
yours for the asking. 
Please write or ‘phone. 


MALLEABLE CASTINGS 





BRITANNIA IRON AND STEEL WORKS LIMITED 
BEDFORD Telephone: Bedford 67261 ENGLAND 


A member of the GEORGE FISCHER group (Switzerland) 


bis/03 


Enter No. 263 on reply card 








BRODIE-KENT meters 





count every drop 



























Froma can of 


PETROL 


to a tanker of 


TAR 

























ACCURATE, VERSATILE, EFFICIENT Brodie-Kent meters 
measure a wide range of liquids with a high degree of accuracy. 
They handle any petroleum-based liquid (including tar and 
bitumen), as well as natural oils, at flow rates from one-sixth 
g.p.m. up to 600 g.p.m. They are tough and long-lasting, and 
have a negligible pressure drop. 

PRE-SETTING AND REMOTE CONTROL Every model in 
the Brodie-Kent range of meters can be fitted with a pre-setting 
device; similarly, all meters can be adapted for remote control. 
The Brodie-Kent range incorporates every modern development 
in liquid control. 

BRODIE-KENT ADVISORY SERVICE Whatever your prob- 
lems—and we’ve solved some pretty hard ones—the Brodie-Kent 
Advisory Service will study it, research it, and work out a sound 
and practical solution. If you have any difficulty in measuring 
petroleum-based products or natural oils, contact the Brodie-Kent 
Advisory Service. 


See us on Stand No 93:at the 
International Pipe and Pipeline Exhibition 
Earls Court May 30th. 


BRODIE-KENT METERS 





every drop counts every drop counted 


Desk No. 4 
GILBARCO LIMITED 


740 High Road, Tottenham, London N17 
Telephone: TOTtenham 537] (5 lines) 


Enter No. 264 on reply card 
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A TRIUMPH 


Manufactured by 


LONDON 




















GLASGOW 





MANCHESTER 





THE 


27 


IN FAST, DRY PRINT PRODUCTION 


THE FAST, COMBINED 
PRINTER AND DEVELOPER 
FOR PRODUCING DRY, 
LARGE SIZE DYELINE 
(DIAZO) PRINTS FROM 
TRANSPARENCIES 


TRIUMPH 


REPRODUCTION UNIT 


SUPERIOR 


The Mason Triumph has been designed 
to ensure print production of a general quality 
superior to that of various other machines 
which do not possess the means for delivering 
completely dry prints. 


SIMPLE 


The operational keynote is simplicity which 
means that the equipment does not require 
the use of a highly skilled operator nor does 
it need constant maintenance. 


CONTINUOUS 


Combined printing and developing in a 
continuous operation, in conjunction with the 
delivery of dry, flat prints ensures time-saving 
ease of handling, trimming dispatch, etc. 


E.N. MASON & SONS LTD 
Arclight Works, Colchester, Essex. Telephone 5191 


SHEFFIELD 


BIRMINGHAM 


ECONOMIC 


Economy comes with the combination of 
first class design and construction, operational 
simplicity and speed, a low maintenance 
requirement and straight - forward, instant 
accessibility. 


EFFICIENT 


The Mason Triumph Reproduction Unit 
embodies all those features which make it a 
‘triumph’ in every respect. Automatic features 
include double-sided print development; wash- 
ing and cleaning of the developer unit; blanket 
control and tracking; print stacking; constant 
level developing solution; voltage compensa- 
tion; air filtration; cooling of cylinder and 
other special and exclusive characteristics. A 
machine truly representative of the word 
“efficiency”. 


LIVERPOOL LEEDS BRISTOL 
Enter No. 271 on reply card 
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HEAT EXCHANGE 
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HAVE YOU A 


PROBLEM? 


Widely used in the refrigera- 
tion industry, Samuel White 
embossed heat exchange plates 
have solved many difficult pro- 
blems in the chemical and 
engineering industries. They 
are normally made in mild steel 
and heavily sprayed with zinc, 
but are also produced in stain- 
less steel. Single embossed 
plates with one flat side are 
available or double embossed 
plates which provide a larger 
cross-section area for the liquid 


or gas circuit. 


36”. Circuits: One circuit per plate or to suit requirements. 


Embossed Channel: 
0-1964 Sq. In. Single embossed. 
0-3928 Sq. In. Double embossed. 





a 


=| THERMOPLATE }= 








J. SAMUEL WHITE & CO. LTD. 


SOMERTON WORKS, COWES, ISLE OF WIGHT 





REFRIGERATION DIVISION 
WORKS AND SALES 


TEL: COWES 400 
LONDON OFFICE 


3 DUNCANNON STREET, LONDON, W.C.2 


TEL: TRAFALGAR 5064 





Brief Technical Details: Sizes: Lengths up to 10ft. Width: Maximum: 
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Lister Blackstone ER6 
engine driving a 200 k W 
L.D.C. alternator at the 
new joint boiler house of 
Bristol Royal Infirmary 
and Bristol University. 





in an emergency... 





LISTER BLAGKSTONE 














provides the power 


16 k W 415/240 v HA3 
Mains failure plant at Pap- 
worth Sanitorium, Cambs, 





BLACKSTONE & CO LTD 


A MEMBER OF THE LISTER GROUP OF COMPANIES 


DURSLEY, GLOUCESTERSHIRE. Phone: 2378. Telex: 43-230 
London Office: Imperial House, Kingsway, W.C.2. Phone: TEMple Bar 968! 











* 
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LISTER 


Enter No. 291 on reply card 








| FRICTION DROP 


HAMMERS 


for economy in 
Drop Forging 





Low running and upkeep costs make Massey Friction Drop 
Hammers particulary suitable for the production of a wide 

range of accurate drop forgings. They are easily controlled thus 
ensuring minimum operator fatigue, and are made in various 

types. Automatic, Hand-Controlled, Self Contained Form or Bridge 
Type as illustrated. The Bridge Type hammers are made 

in a variety of sizes from 10 cwt. up to 16 ton. 


2 Ton Bridge Type Friction Drop Hammer, 
Messrs. Kirkstall Forge Engineering Ltd., Leeds 


B:S.Mi ASSEY TE? OPENSHAW - MANCHESTER - ENGLAND 


MASSEY DESIGNS INCLUDE:- °.2 MAKERS OF THE WORLD'S 
Steam and Compressed Air Hammers, GREATEST RANGE OF 
Pneumatic Power Hammers, Friction oe FORGING AND 
Drop Hammers, Double-Acting Steam 

DROP FORGING PLANT 


and Compressed Air Drop Hammers, 
Counterblow Hammers, Forging 
Presses, Use Rollers, Trimming 
Presses, Tyre Fixing Rolls. 


it — 
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Electrodes — 
worthy of the welder 








SEND FOR 
YOUR COPY 
TODAY 








This new edition of the Pocket 
Electrode Guide provides full tech- 
nical information on the complete 
range of AEI electrodes. There are 
over 50 pages of useful facts and 
figures. May we send you a copy? 


Transformer Division 
Heating and Welding Department 


TRAFFORD PARK + MANCHESTER 17 


Associated Electrical Industries Limited 


L 'P902 


Enter No. 301 on reply card 
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THE COVENTRY CZGC@ STEEL ROLLER CHAINS 


LONGER THAN THE MALLEABLE CHAINS THEY REPLACE 





MONEY 


OUTPUT 


THE COVENTRY MARK 5 CHAINS re 
























@ are made of steel — for strength and against breakages 


@ have hardened articulating surfaces — for long chain life and Le 


resistance to wear 








@ have rollers — for smooth running and long wheel life 
@ are specially finished — for resistance to rust and corrosion 
@ are based on precision chain design — for maintained high 


efficiency 


THE COVENTRY MARK §5 steel roller chain 
replaced malleable chain on this Hydro Washing 
Machine with marked all round improvement 


in running 


THE COVENTRY aah ROLLER ilies 
MARK 5 


(MALLEABLE REPLACEMENT SERIES) 


for slow speed driving and light conveying in rough and exposed conditions 


RENOLD CHAINS LIMITED-MANCHESTER 





Enter No. 311 on reply card 
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For 
Quays and 


Jetties 


you can rely on 


LARSSEN 
PILING 


Strength, water-tightness and resistance to 
corrosion make Larssen Piling the ideal Civil 
Engineering material for the construction of all 
types of water-frontages. Ease of driving and the 
economy provided by a very versatile range 

of sections, are additional advantages. 














Larssen Piling, newly-driven, during the extension 
of the West Jetty at the Scotstoun (Clyde) shipyard 
of Messrs. Yarrow & Co. Lid. The Larssen Piling 
in the foreground, driven about 35 years ago, was 
found to be in first-class condition and showed no 
sign of deterioration. 


Consulting Engineers: KYLE & FREW 
Contractors: MELVILLE DUNDAS & WHITSON, LTD. 


South Durham 7 IRON COMPANY LIMITED 


CENTRAL SALES OFFICE: 
CARGO FLEET IRON WORKS, 
MIDDLESBROUGH, YORKS. 


TELEPHONE: MIDDLESBROUGH 46311 (13 LINES) 
TELEX: 58551 


LONDON OFFICE: SHELL-MEX HOUSE, STRAND, W.C.2. 
TELEPHONE: COVENT GARDEN 1181/6. 
TELEX: 22480 
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bie and Water ! 
it’s 








We cannot deal with sheep or goats, but 


the ‘Supreme Vortex’ pipe line separator 
is unsurpassed for separating .... 


Moisture and oil drops from compressed air 
Moisture from steam 


Dirt particles from gases 


Carru i ae 


SEPARATOR DIVISION 


\ H. CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. 


tlephone: East Kilbride 20591 Telegrams: ‘ Hoisting’ East Kilbride 
; Enter No. 331 on reply card 
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Manufacturers ! 


WE OFFER A COMPLETE 
DISTRIBUTION SERVICE 
THROUGHOUT NEW ZEALAND 


We are an old-established New Zealand 
firm with an existing distribution system 
for the whole of New Zealand. We desire 
to correspond with manufacturers with a 
view to representing them throughout the 
Dominion. 


In addition to securing orders from samples, 
we are prepared to purchase stock for 
wholesale selling. 


Bank and business references will be made 
available to manufacturers interested. 


Write .....eecees The Manager, 


GWATKIN & CO., LTD. 


P.O. Box 965 - Christchurch - New Zealand 
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A perfect seal in a matter of seconds 


For temporary pipelines ‘ Unicone’ instantaneous 
joints are recommended. Comprising two parts 
enly, they fasten with a ‘‘ snap ”’ ensuring a perfect 
seal in a matter of seconds. 





Rubber gasket in ao ge and 
joint ready to pull over. 


For permanent or semi-permanent pipelines 
*Unicone’ bolted type joints are usually employed 
and can be assembled far more quickly than any 
flexible joint giving positive anchorage. 


‘UNICONE’ (om 


Pipe ends joined ready for ll 






Flexible Joints for Pipelines 


leakproot.<ate, relia. 


THE UNICONE CO. LTD. 
RUTHERGLEN, GLASGOW, SCOTLAND 


The completed joint. 





%.G. 
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An end 
to low-capacity 


conveying | 
problems 


REINFORCED 
FLEXIBLE TUBE 
S 























The Simon Squeegee Solids Pump handles 
almost all types of powdery materials. 


Quantities up to 8000 Ib. an hour are moved 
economically. 


No damage whatsoever occurs if the pump 


runs dry. 


Very little conveying air is required, thus 
eliminating costly dust-collection apparatus. 


BOD a 









These are only four of the many advantages of the out 
standing new Squeegee Pump, a solids pump that has the 
answers to all short-transfer conveying problems. 

It cannot burn out if the feed fluctuates or stops, it is 
neat and easy to install, it does not become clogged by 
clinging materials. On the Squeegee Pump a rotor wi 
four equidistant rollers squeezes the materials progressive 
through a flexible tube, compressing and releasing the tubt 
in turn, thrusting the material through in a continuowl 
stream. Distances up to 200 feet are usual. 

The Squeegee Pump is entirely new and has money- -saving 
applications in a host of industries. 


Send for details today. 
iene 
aL 















i a 
INDUSTRIAL 





J mM 
HENRY SIMON LIMITED CHEADLE HEATH STOCKPORT 


Telephone: Gatley 3621 Telex - 66-287 


HS353 
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DAVID 
BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


CKSON DIVISION * SALFORD WORKS * HAMPSON STREET ° MANCHESTER 5 


Telephone Blackfriars 3577 (4 lines) 


YEARS 
1860-1960 
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Helping to 
sweeten it 
is our 
cup of tea 


Tea needs sugar. Sugar needs refining. Refineries 
need gears. Big gears, heavy gears, reliable gears. That’s where the 
Jackson Division of David Brown comes in. 
What, in particular, can David Brown offer? First, the advantages in spee 
and reliability of having casting, machining and cutting 
carried out in the same organisation. Second, the capacity to produce 
heavy-duty gears—spur, helical or bevel—up to any 
size and weight for any industry and every bit as accurately as you need. 
Third, the finest advice on heavy gear 
design problems that you will find anywhere. 
Behind every ‘Jackson’ gear there are over 100 years of 
sound technical experience. In front of every ‘Jackson’ gear 
there is a long, long life of hard, hard work. And the bigger 


your requirements, the better David Brown can handle them. 



































- BRITAIN'S BIGGEST 
BRITAIN'S B 


0 CE 
FAGTURERS * 
MA DECIFY JOY. 


BEROLLER 
CONVEYOR | IDLERS — 


foundries, mines, gravel pits and quarries . . 


. 


advance in materials handling in years. 


%* AND YOUR APPLICATION ? 


Soft Ores? Chemicals? Gravel? Salt? Quenching Coke? 
Flour? Semi-liquids? Cement? Very few materials can 
defeat a Limberoller conveyor. See how Limberollers 
would cut your materials handling by writing for 


informative 8-page booklet... 


* AND MORE ARE JUST ABOUT TO 


Limberoller idlers are now available with modifications 
for rope conveyor systems. If you use rope conveyors 
the new LIMBEROPE publication should be at your elbow. 


Please ask for a copy. 


@ Neoprene roller, non-spilling, ‘cushioned ’ ride. 


May 27, 


EXPORT SALES: 7 HARLEY STREET, 


JOY? SULLIVAN 


CAPPIELOW - GREENOGK - SCOTLAND 


1960 


eee ee ee === === 





Your local Limberoller distributor :— 


SCOTTISH—Potter & 
Cowan & Co. Ltd., 54 
French Street, Glasgow, 
S.E.2. Bridgeton 7131 
NORTHERN—Hill Porter 
(Newcastle) Ltd., G Pit 
Yard, Wallsend-on- 
Wallsend 64002 


Glover & Wood Ltd., 

Victoria Works, Victoria 
oad, Leeds, 

Leeds 3607! 


NORTH WESTERN — 
Atlantic Rubber Co. 
Ltd., Atlantic Street, 
Broadheath, 
Altrincham, Cheshire. 
Altrincham 3727 


MIDLAND— 
Central Manufacturing & 
Trading Co. (Dudley) 


Ltd. Halesowen Road, 


Old Hill, Staffs. 
Cradley Heath 69434 





More and more * industries 
are taking a liking to 


JOY LIMBEROLLERS 


Europe’s biggest gasworks, Britain’s biggest cement manufacturers, fertilizer factories, 

. All over Europe, Joy Limberollers are taking 

the limelight as the nearest technically perfect idler yet devised. Only 2 self-lubricating bearings; 
flexible steel cable suspension; perfect catenary belt support; non-wearing, non-inflammable 


These and many other advantages pinpoint British-made Joy Limberoller idlers as the biggest 


LONDON, W.I 


LTD 


SOUTH WESTERN— 
M.Q.C. Equipment, 
Braysdown Works, 
Peasedown, St. John, 
Nr. Bath, Somerset. 
Tel : Radstock 2317 


SOUTH EASTERN— 

Southern Industrial 

Rubber Ltd., 1 High 

Street, South Norwood, 
ondon, S.E.25. 

LI Vingstone 5568 
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The name ts the guarantee 


@ Heavy bonnet reinforces body 


@ Large hexagons for simple servicing 


@ Available in a wide range of sizes 


@ Pressure tight joints. Ends screwed to B.S. 21 


@ Circular seat supports for minimum flow resistance 
@ Expansion cavity prevents wire drawing on seat 

@ Skirt protects seat from solids in pipe line 

@ Alignment of spindle thrust maintained in service 


For detailed information, please write for new leaflet 


AT HIGH PRESSURES AND TEMPERATURES 


the NEW Peglers steam stop valve 1028B 
Is first in its class 


Many unique design features, and manufacture to close limits, make 
this the most reliable valve of its class ever produced. The operational 
limit of 300 p.s.i. at 600°F is higher than the maximum required by 
B.S. 2060:1953. Renewable valves and seats are made in specially 
treated high quality stainless steel to ensure long life under the most 
exacting conditions. 


PEGLERS LIMITED - DEPT. E - BELMONT WORKS - DONCASTER Also at 28 Thorp Street * Birmingham, 5 
London Office and Warehouse : PRESTEX HOUSE * MARSHALSEA ROAD * S.E.1 


TGA Sflt 
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INCORPORATING. ...... . 
C.c. & B. LOW PRESSURE HYDRAULIC LUFFING 


The Clyde Hydral-Luff is an electric crane having the jib operated 
by an electro-hydraulic transmission system. It has established 
new standards of smoothness, reliability, and operational speed 
for many ports. Built for hard work, long life and ease of 
maintenance, the Hydral-Luff could well 
reduce your handling costs. May we furnish 
you with further details ? 


CODER 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 
Tel. Holytown 412 (6 lines) Grams: ‘Clyde Motherwell Telex’ 
and 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 
Tel. Pudsey 3168 (6 lines) Grams: ‘Cranes Rodley Telex’ Telex 55159 


an 
MYDRY-UUEE | 








Send for the Clyde 
Hydral-Luff Booklet. 





Telex 77443 





GA Sil 


ly catl 
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ESTABLISHED 
: IN THEIR 
Ss . NEW FACTORY 


12-ACRE SITE 
NEXT TIME YOU BUY 


TOOLS.. 


BUY @:W TOOLS 











MICROMETERS OF ALL TYPES 


(aw) Micrometers for accurate measurentent inter- 
nally and externally are supplied in many sizes and 
capacities with English and Metric readings. All @aaw 
Micrometers are guaranteed to conform to British 





Standard Institution Specifications. 





ENGINEERS’ PRECISION SQUARES 









(@AW Precision Squares are available in three grades 
of accuracy—Reference, Inspection and Workshop. 
All these Squares conform to B.S.I. Specification in 
their appropriate grades, and are available in 

many sizes. 


ENGINEERS’ BEVEL PROTRACTORS 


(@aW Bevel Protractors are designed for the 
precision measuring and laying out of angles and 
can be supplied with or without vernier, and with 
or without acute angle attachment and fine 
adjustment. Packed in velvet lined cases. 








COMBINATION SQUARES and SETS 


(@&W) Combination Squares are available with drop 
forged steel heads and hardened and tempered 
blades. 


a Protractor head. 


A Combination Set has in addition 


These are well made accurate 





tools with a wide range of applications. 






PRECISION GAUGES 


@W Small Hole, Telescopic, Screwpitch, Radius and 
Feeler Gauges are renowned for their accuracy and 
excellence of manufacture. They are available in 
many sizes and capacities to fulfil the many and 
varied purposes for which they are designed. 














PLEASE SEND FOR OUR FREE 133-PAGE CATALOGUE, MENTIONING THIS JOURNAL 


MOORE & WRIGHT Guerre) LTD. 
Handsworth Road, Sheffield 13. 


MW 





M.W. 16 
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Mild steel casing consisting 
of two Shells. Bottom shell 

7’‘5” diameter x 17’, top shell 
6’6” diameter x 17’ 


— How many | 
craftsmen 
in this 

picture? 






The answer is—dozens! For our specialised 
fabrication work embodies so many varied 
engineering skills. Customers call us in 
where individual quality and precision are 
vital. We fabricate in mild and stainless steels, 
and also cast in iron and all ferrous alloys, 
to meet your most exacting specifications — 
whether for fabrications or foundry work. 


WIDNES foundry and engineering co ltd 


Approved by Lloyds for class II welding for pressure vessels 





Lugsdale Road + Widnes - Lancashire + Telephone Widnes 2251/4 and 2889 Telegrams ‘Foundry Widnes’ 


w 54 
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Use Off-Peak seine 
Tariffs and 
cut the cost of 


Heating with 


CUT FUEL COSTS. Nightstor Heaters store heat by night— 
taking advantage of the cheaper off-peak tariffs available 
from all Electricity Boards—and dissipate heat by day. 
Separate thermostatic control ensures that the heaters use 
only the minimum current necessary to provide a comfort- 
able temperature throughout the following day from first 
thing in the morning. Thus Nightstor Heaters are not only 
efficient and clean, they represent maximum economy. 


CUT CAPITAL COSTS. Simple and inexpensive to install, 
without alteration to structures or fittings. Nightstor 
Heaters are compact units which can be safely placed right 
up against the wall. Thus using the minimum of floor space. 


CUT MAINTENANCE COSTS. Controlled automatically, 
Nightstor Heaters once installed need no maintenance or 
attention. 





ightstor is a QZ CK SE product 


(Not available for domestic use) 


The G.E.C. specialises in industrial heating and 
manufactures every type of appliance. 
Make use of our free advisory service without obligation. 
THE GENERAL ELECTRIC COMPANY LIMITED, MAGNET HOUSE, KINGSWAY, LONDON WwCc2 
Enter No. 391 on reply card 
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WELDED STEEL 
FABRICATIONS 


W. A. HUNWICKS & CO. 
LTD., 


HARRISON WORKS, 


HALSTEAD, Essex. 
Tel. Halstead 2129 


Specialists in the Batch Production 
of Intricate Fabrications or Single 
Weldments up to 2 tons in | piece. 
Shearing 6’ 0’ x 3’, Rolling 6’ 0” 
x 4”, Forming 6” 0” x 1”. 

Flame Cutting. Spot Welding 
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STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit Headgear, Pumping Stations. 
Power Stations. 


Bridgework and Riveted Work 
of all descriptions. 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST, E.C,4, 
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SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops housc some of the most up-to- 
date metal working machinery and our resources ire available to those who 
require prototypes or pilot runs as well as those whose demand is for 
quantity production. 





*AUTOMOBILE *ELECTRONICS * AIRCRAFT 
Body panels, wings, cabs, silencers, Main control cabinets, instrument Fuel tanks, elevators, tail planes, 
petrol tanks, etc,. etc. panels and boxes, receiver chassis, pressings, fabrications in all metals. 
etc. 





Our Sheet Metal Working Plant includes: 


Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


FE. G. Brown WEST ROAD, TOTTENHAM, 


LONDON, N.17 


& Co. | Lt d % Telephone : TOTtenham 2257-8-9 
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SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


Manufactured by 


JOHN TONKS:::: 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 3 


y slegrame 
. SHEFFIELD 24679 TONKS SHEFFIELD 5 
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INTRODUCING 
TWO NEW 
HIGH EFFICIENCY 


a fo4 Fe), T= 


FANS 


with non-overloading 
backward curved impellers 








Eminently suitable for air conditioning 
and ventilating installations 

with large volumes and high water gauges 
— particularly High Velocity systems. 





Wirs><iaalel eam ce)rel 
efficiency over 


Maximum total 
efficiency over 


EY 
0 
CASLONS ~ 


MATTHEWS & YATES LTD. 


B. FAN 











HEAD OFFICE & WORKS: LONDON OFFICE: 
CYCLONE WORKS, SWINTON, MANCHESTER 135 RYE LANE, PECKHAM, LONDON S.E.15 
Telephone: SWinton 2273 (4 lines) Telephone: NEW Cross 6571 (4 lines) 


Also at: Glasgow * Leeds * Birmingham ° Cardiff * Bournemouth 
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TAPS AND 
SCREW THREAD 
TOOLS 


Speedicut Taps, working ata peripheral 
speed of 150 ft. per minute, give the remarkable 





cutting time of 1-2 seconds for a 1” B.S.F. nut. ~ " ot ; 
. ° nternationa 
The tap life on 28/32 tons tensile steel nuts yet gad 
is 40,000 /60,000. Exhibition 
Take advantage of latest techniques in toolmaking — stanp 312 
SPECIFY SPEEDICUT. GRAND HALL GALLERY 


FIRTH BROWN TOOLS LIMITED 
SPEEDICUT WORKS : CARLISLE ST. EAST - SHEFFIELD 
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4-WHEEL DRIVE 


Coles Crane 


Carriers Are 
Speciall 
Designed 


And Built For 


Rigorous 
SPECIALLY DESIGNED GARRIERS 


The above illustrations show four- and six-wheel drive models 
designed to match differing travel and ground conditions, 


es 
. 


Crane 


Som a hee Rae 
once 
seen © ® ® 


. tok 
tet At Nt a 
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eee enna 


Duties ...:.: 
A TYPICAL 6-WHEEL DRIVE CHASSIS 


Coles carriers are engineered as perfect units for crane 
service. They are not merely standard vehicles converted for 
crane duties but specially designed chassis built to withstand 
the heavy stresses and shock loadings peculiar to crane duties. 


Coles range of truck mounted cranes is the largest in Europe with 
lifting capacities up to 50 tons. Each unit is designed and built 
for top performance in its class and is the outcome of 80 years 
experience in the field of mechanical handling. 


Every Coles component is thoroughly tested for suitability to Fh AM IMG. POWER 


its task and each carrier is specially designed to withstand the 

rigours of crane duty. Reliability, pin-point-precision with speed, 

fast travel from site to site, built-in safety devices and low Power operated air brakes act on all wheels to provide 
operational costs—plus diesel-electric transmission are some of gradual and sensitive braking under normal conditions and 
the profit-making features which have won for these cranes a maximum safety in emergencies. In addition, a mechanical 
leading place in world markets. SEND FOR DETAILS NOW! parking brake acts on the rear wheels, 
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THE NAME THAT CARRIES WEIGHT 


STEELS ENGINEERING PRODUCTS LIMITED 


Head Sales Office: 143, Sloane Street, LONDON, S.W.1 
Sales and Service: LONDON, BRISTOL, BIRMINGHAM, MANCHESTER, LEEDS, NEWCASTLE, GLASGOW 








*Registered Trade Mark 


ARTICULATION 


Specially designed rocking beams centrally pivoted 
to the chassis frame plus generous tyre equipment 
provide optimum flotation and maximum tractive 
effort for arduous, off-the-road work, 


Coles a Uf 


(ire 


DRIVER’S CAB 


Designed for maximum comfort and efficiency Coles chassis 
cab is equipped with simple, finger-tip controls, large, wide 
vision windows and fully adjustable seat. To suit climate 
cab-heating equipment can be fitted or fan and demister. 


Coles CONQUERER 


SELF ERECTING JIB 


Coles self erecting jibs mean minimum idle time and 
consist of a gantry mast pivoted on the lower jib 
section and reeved into the derricking system. 
Jibs are pin-jointed to facilitate speedier length 
conversions. 


SLEW BEARING RING 


Each Coles revolves on a large diameter double live 
ring of steel balls running in hardened races. This 
double race ball bearing obviates the need for a 
centre-post and gives more even distribution of 
loading on the chassis frame. 


Coles AENEAS 


clean, simple super- Safe-load indicator for con-_ Finger-tip cr: 








POWERS 
fractional 
to 25 hp 











7 SIZES 
PWV EL (= 
from stock 
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NOW! GROFIS 


GROFIS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 
THORNBURY BRADFORD 3 YORKSHIRE World-wide representation 
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" For many years, William Mills have supplied : 
O Nn with h e xz h ead a aluminium castings for the cylinder heads, : 


sumps and manifolds of Jaguar cars. The : 






rangeof Mark2 models, introduced for 1960, 
uses similar castings in LM4 alloy, and the : 
intricate cylinder head casting shown is a 


fine example of modern foundry technique. 


Aluminium alloy 
- castings 
! by 


William Mills Limited . 











WILLIAM MILLS LIMITED, FRIAR PARK FOUNDRY, FRIAR PARK ROAD, WEDNESBURY, STAFFS 
AP 132 
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TRIUMPHS OF SHELL RESEARCH 


ith new Shell Dromus Oils 


Most modern soluble cutting oils contain phenolic com- 
pounds used as coupling agents between the oil and the 
emulsifier, for better blending and easier mixing. These 
phenolic compounds can cause skin irritation, especially 
where modern high-speed machines are used and the 
emulsion can concentrate, through the evaporation of 
water, above the safety level. 

Shell research chemists have been working on this 
problem, which has been causing some concern to 
Management. After considerable research, Shell Dromus 
Oils have been reformulated and these new cutting oils 
now produce bland emulsions, which considerably reduce 
the risk of skin trouble to operators. 

The real difficulty was to find a new coupling agent 
to replace the phenolic compounds, and Shell finally 
used what their chemists know as a higher fatty alcohol 


The Research Story 


complex. This solved one problem, but presented another. 
The new coupling agent was volatile at the high tempera- 
tures normally used in blending processes. Further 
research found a solution to this problem by designing 
and installing new plant. The new Dromus Oils are 
every bit as efficient as before and cost no more. They 
put Management in the welcome position of being able to 
minimise working hazards at no extra cost. And machine 
men need no longer be so worried about skin troubles. 

The moral of the story is that Shell research is supreme- 
ly applicational. The centre at Thornton is always ready 
to work with even the most specialised sectors of industry 
to produce the right oil for the job. If you and your organ- 
isation have any major lubricating problems, it pays to 
get in touch with your local supplier of Shell Industrial 
Lubricants. 


Shell chemists in the U.K., in Holland and in the U.S.A., -prepared and 
examined hundreds of experimental soluble oils, and established that certain 
combinations of fatty alcohols could be used in place of phenolic compounds 
with no loss of efficiency. They set to work to discover the best combination 
and developed a higher fatty alcohol complex which fitted exactly. Then they 
realised that to blend this new coupling agent into soluble oils would require 
special plant and new blending techniques. 

Exhaustive testing of blend stability, emulsion stability, anti-corrosion and 
machining properties led to selection of the most promising blends. A pilot 
plant was set up to produce batches of these for use in field trials. 

This field testing and final development proceeded for two years whilst 
production plants were erected at points so chosen as to give the most econo- 
mical and rapid delivery throughout the United Kingdom. 

















This is the blending kettle. The 
reflux condenser beside the stirrer 
motor prevents the loss of con- 
stituents volatile at the blending 
temperature. 


DROMUS SOLUBLE CUTTING OILS 


another proof of Shell leadership in lubrication 
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THE VERSATILE Mk.2 ‘PENDEFORD MULTIMETER’ 


PROVIDES A QUICK, RELIABLE AND EASY METHOD OF MEASURING 


STRAINS, FORCES, PRESSURES, DISPLACEMENTS ETC, 


THIS ELECTRONIC MEASURING TECHNIQUE IS PARTICULARLY VALUABLE 
WHEN NORMAL METHODS ARE IMPRACTICABLE BECAUSE OF DANGEROUS 
ENVIRONMENTS OR INACCESSIBLE LOCATIONS. 

THE HIGH SENSITIVITY, ACCURACY, WIDE RANGE AND THE PROVISION 
FOR RECORDING OR CONTROL ARE ADDED ADVANTAGES OF THE SYSTEM 


EVERY DAY MORE AND MORE ENGINEERS ARE ADOPTING 
THE MULTIMETER—THE MODERN MEASURING INSTRUMENT 





Yan amen 


73 Le Beit WOLVERHAMPTON, 






BOULTON PAUL AIRCRAFT LIMITED, 
Tel: Fordhouses 3191 
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‘OF BATLEY # Completed the supply recently of... 


TWO FRACTIONATING COLUMNS FOR MOBIL OIL COMPANY 


ONE OF THE COLUMNS ARRIVING ON SITE ‘ 
. Manufactured complete by Rileys to the order of the Main The two Columns erected at Coryton. 
Contractors, CONSTRUCTORS JOHN BROWN LIMITED, on behalf of One Column is 83’ 0’ overall height 
MOBIL OIL COMPANY LIMITED for their Refinery at CORYTON, tested to 445 Ibs. per sq. in. 
ESSEX. Illustrations by courtesy of Mobil Oil Company The other, 66’ 9” overall height 
and Constructors John Brown Limited. tested to 1,100 Ibs. per sq. in. 


A. J. RILEY & SON LTD Victoria Works, Batley, Yorkshire Telephone: 657 (3 lines) Telegrams: Boilers, Batley. 


LONDON OFFICE: KIRKMAN HOUSE, 54a TOTTENHAM COURT ROAD, W.1. TELEPHONE: MUSEUM 1064 








THI 
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MY FURNACES MUST DO 
A VARIETY OF JOBS — 
ECONOMICALLY 


An efficient Furnace for 
hardening and annealing 
and general heat treatment, 
incorporating self-contained 
oil tank, with automatic 
cut-off valve which operates 
in case of air supply failing. 
Complete with motorised 
high pressure fan as 
illustrated. Can also be 
supplied gas-fired. 

Hot Brass Stamping 
Furnaces a speciality. 







SO Se ee ee ae f oeidateall 











O.F. 600 
FURNACE 


... THATS 
WHY | 
SPECIFY 
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**ALCOSA” products include :- 


Positive Pressure Blowers; 
Brazing Equipment ; Industrial 
Gas Equipment (including 
Soldering Stoves, Gas and Oil 
Burners and other specialised 
equipment) ; Fans —low, medium 
and high pressure; Furnaces — 
Gas or Oil fired; Forges—Hand 
and Electric; Specialists in 

Hot Brass Stamping Furnaces, 
Gas or Oil fired. 





ALCOSA 


Fan yo% 





WILLIAM ALLDAY AND COMPANY LIMITED 


Incorporating A. H. Wilkes & Company (Industrial Gas Equipment) 
Head Office : ALCOSA WorkKS, STOURPORT-ON-SEVERN, WORCS. 
Telephone: Stourport 2311-4 Telegrams: “Yadall’ Stourport 

London Area Office: 158 Birchanger Road, South Norwood S.E.25 

Telephone: Addiscombe 1162 & 1295 
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SCALE MODELS 
FOR INDUSTRY 


BLOOMING & SLABBING MILL 
Scale 4”°=1 

Made to the order of 

Associated Electrical Industries 





Whether you require to translate existing plant 

or an entirely new project in true-to-scale model size, 
Bassett-Lowke will undertake to do it for you. 

We have the specialised skill to reproduce all types 

of models working or static with absolute 

fidelity and accuracy down to the last detail. 

Enquiries are invited. Bassett-Lowke Brochure SM/54 will 
be sent free of charge to executives or purchasing agents. 


Meticulous models by 


BASSETT-LOWKE LTD. 


Head Office and Works: NORTHAMPTON 
LONDON 112, High Holborn, W.C.1. MANCHESTER 28 Corporation Street. 
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with immense possibilities 


This tool enables straight or 
cranked shafts to be honed and 
superfinished on a Lathe to a 
high degree of accuracy 

and surface finish. 


Models 
A— 2°— 4’ dia. 
B— 4”— 6” dia. 
Cc — 6”— 9” dia. 
D— 9”— 12” dia. 
* Low capital cost 


* Fingertip control of Stone 
Pressure During Honing 


Full information and prices from 


NICOL & ANDREW LTD 


20 KELVIN AV., HILLINGTON, GLASGOW, S.W.2. Tel. Halfway 4724 
NICOL & ANDREW (LONDON) LIMITED, 188 Uxbridge Road, Hanwell, London, W.7. Tel. Ealing 1088 
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| Suerte Sears REED 











E.O.T. Cranes up to 50 tons $.W.L. and 100 ft. span Reed Crane and Hoist 


Electric Hoists up to 15 tons S.W.L. 


Jib Cranes, Goliath Cranes, Com pany Li m ited 


Winches, Telphers & Runways. 
Lodge Causeway, Fishponds, 
Full Catalogue sent on Request Bristol. Telephone: 65-3237/8 Bristol 
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FARRAR BOILERS 





| «« FARRATUBE ” ““ FARRAR ” 
| VERTICAL VERTICAL 
| MULTITUBULAR CROSSTUBE 


BOILER BOILER 

















Raise Steam with a Farrar 


TESTIMONIAL 





Humber Chemicals Ltd., Ryde Avenue, Hull. 
18th August 1959 





“We should like to take this oppor- 
tunity of thanking you for a very fine 
Boiler, after 27 years our inspector 
informs us he has not seen a Boiler 
of its age in such condition.” 





THE FARRAR BOILERWORKS LTD. NEWARK (Notts) ENGLAND | 


TELEGRAMS: FARRAR NEWARK 1143 | a oo, oe oo ai TELEPHONES: NEWARK 1143-4-5 
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GEORGE ELLISON 


LIMITED 


PERRY BARR : BIRMINGHAM 22B 
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HEAVY DUTY 
FUSE-SWITCHGEAR 


Built to meet the specific needs of consultants, architects 
and contractors, Ellison Fuse-switchgear is designed and 
constructed in the best “Ellison” tradition. Reliable in ser- 
vice, itiseasytoinstallandsimpleto maintain. Unit mounting 
and the arrangements for cabling and instrumentation 
permit flexibility of layout and adaptability to suit individual 
requirements. Have you seen our leaflet No. CL298 ? 








COMPLIES WITH B.S.3185 :1959 
MAKING CAPACITY 46,000 amps at 550 volts, -15 power factor 
SWITCH BREAKING CAPACITY 3 times the rating at -25/-3 power factor 


BUSBAR COPPERWORK complies with B.S.159 : 1957 





845 
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SPECIALISTS IN ACID PUMPS 


THE 


rTCcHEtL.x. 


ORGANISATION 





Consult the Acid Pump Division of 
L. A. MITCHELL LTD. 


: HARVESTER HOUSE, 37 PETER ST. 
MITCHELL PUMPS give MANCHESTER 2 . 
complete freedom from metal TEL. BLA 7224/7 AND 7824/7 
contamination of the liquids LONDON OFFICE: PORTLAND HOUSE, 


73 BASINGHALL ST., LONDON, E.C.2 
TEL. MET 8321/2 
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... let Mitchell handle your 
acid pumping problems 


Enquiries invited for MITCHELL PUMPS for such duties as: 


Zinc Leach for batch and continuous galvanising processes 


Sulphuric Acid and contaminated wash waters on 
pickling tanks and continuous pickling plants 


Chromic Acid and Nickel Solutions for electrolytic 
plating plants including pumping to filters, etc 


Waste pickle liquor and acidic effluents for 
neutralisation prior to disposal 


Pumping of demineralised water 


(Top left) Large battery centrifugal acid pumps 
(Bottom left) Close-up view of diaphragm pump similar to the hand operated 
unit but arranged for motor drive 
(Bottom centre) Hand operated portable diaphragm pump for emptying 
carboys or tanks and for general duties. 
(Bottom right) Portable rotary displacement pump pumping plating solutions 
in the motor car trade 
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Goods -to European Markets iin 
through wagons every day _— 


«» TRAIN FERRY 

















HARWICH ZEEBRUGGE 
DOVER - DUNKERQUE 
Packing and handling absolute minimum 


Full particulars from:—Continental Superintendent, Victoria 
Station, London, S.W.1 for Dover route and Continental Traffic 
& Shipping Manager, Harwich House, 129 Bishopsgate, London 
E.C.2 for Harwich route. 





BRITISH RAILWAYS 
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for air, 
water, 
steam 
or other 
gases/ 
liquids Pr ae 


Birkett 


Pressure 
Reducing 
Valves 








Type 








Small downstream pressure variation, irrespective of 
flow demand, up to the maximum rated capacity. 


A tight closure when there is no demand. 


Negligible variation of the downstream pressure due to 
variations in the upstream pressure. 


Self-cleaning spherical valve. 
Renewable seating (in gunmetal or stainless steel). 
An integral strainer is fitted. 
_Easy maintenance. 
All-metal construction. 
Materials and craftsmanship guaranteed. 


Write for details today 


AY | M VEL Fully illustrated descriptive leaflet and complete details on 
request to :— 


BIRKETT QUEEN STREET, HECKMONDWIKE, YORKS 


Telephone : Heckmondwike 1241 (3 lines) 
Telegrams : Brass Heckmondwike 


Established 1864, Non-Ferrous Founders and Engineers 
L IMI TED Specialists in Spring Relief and Safety Valves and Allied Fitting 
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et ee Oe OMe INCREASES PRODUCTION EFFICIENCY IN INDUSTRY 


ey x | Sat 2 or ; 


As a flexible hose lining material ‘ Fluon’ 
CD 1 is pre-eminent. 


Its flexural fatigue characteristics are 
exceptional. 


The only chemicals which attack it are 
molten alkali metals and a few fluorine 
compounds at high temperature and 
pressure. 


It can be used continuously at tem- 
peratures up to 250°C., and retains its 
tough, flexible nature down to at least 
liquid nitrogen temperatures. 


x 


‘ Fluoroflex’ Flexible Pipes lined with tubing made from ‘ Fluon’ CD 1 in the de Havilland Comet 


Fluon’ CD 1 is used in ‘Fluoroflex’ Pipes chosen for the Comet 


@ Its weathering characteristics are excellent 
and it has an indefinite shelf life. 


These are among the many reasons why 
Palmer ‘ Fluoroflex ’ Flexible Pipes lined with 
tube made from ‘Fluon’ CD 1 are being fitted 
by The de Havilland Aircraft Company 
Limited to Comet aircraft. Tests carried out 
on these pipes correspond to 10,000 hr. life 
on the hydraulic system of the Comet 4 B. 


‘Fluon’ is the registered trade 
5 a = ‘ J « ) Te) ” mark for the polytetrafluoroethy- 
lene manufactured by I.C.I. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED . LONDON , S.W.1 


‘Fluoroflex’ Flexible Pipe made by Palmer Aero Products Ltd., 


London, N.W.8, lined with tubing made from ‘Fluon’ CD 1 p.t.f.e. 


PF64 
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| For controlled 
pipe movement. . 


CON- 


CONSTANT TENSION 
PIPE SUPPORTS 





REG. TRADE MARK 





The Con-Ten system has not only been tested, but 
proved in industries and power stations all over the world. 
No matter what the load or the pipe movement, 

or the problems met, there is a Con-Ten to provide the 
most adequate and permanent support available. 


Loads from 100 Ibs. to 14 tons and pipe movements 
up to 18 in. can be controlled by constant tension 
supports in the Con-Ten range. 


Contact us now for full information. 


British Patent Nos. 474008, 720074, 720075, 
697987, 816976, U.S.A. Patent No. 2129320. 


BRITISH INDUSTRIAL 


ENGINEERING COMPANY (STAFFS) LIMITED 





CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. 
Tel: TIPTON 1222/3/4 


AALALAALLS 
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Pusher Tug 
‘GONGOLA’ 


This Pusher Tug and a Train 
of eight close coupled barges 
was constructed by Yarrow 
to the order of the United 
Africa Company, for service 
on the Niger and Benue 
Rivers, West Africa. Overall 
length of the complete unit 
630 feet, beam 66 feet, loaded 
displacement 4,650 tons. 


: Aer: a Agencies s 


ait 
AROSE a a 


> 
eS 
vii 


ai 
we ES 
— 


ola no 


oe 


on ee . 


«oe SS 


* 


YARROW 


YARROW & CO. LTD 
SCOTSTOUN ‘GLASGOW W4 
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POWER 


for industry 





Our range of industrial engines are a practical proposition for many types of industrial 
equipment ... compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, modern 
flow-line production methods and common interchangeable parts contribute to 

the low cost of these high efficiency engines. And remember, every engine is fully backed by 
a World-wide Parts and Service Organisation. Take your choice from a wide power 

range . . . Diesel 20 to 86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 

DIESEL ECONOMY—have you considered the replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel engine? You’ll have the unique advantages 
of economy, long-life and low running costs . . . plus the best service in the World! 





Wherever you are, whatever your probiem, 


Please send me technical brochures of your 
*PETROL/DIESEL Industrial Engines. The maxi- 
mum B.H.P. required is -- ceanilll sccarecacte ences 
R.P.M. Also, please send details of the follow- 
ing equipment powered by your engines. 
MOTOR COMPANY LIMITED 


ENGLAND 


are at your service 











For further details of our 


INDUSTRIAL 
ENGINES Ey ee Oe SMS. oF 


cane h Telephone No. -...---.-------------0» 


Address. 








and the equipment they power, ea : G51°22"5 
send the coupon to your nearest Ford Dealer Delete where not applicable 
or direct to 


FORD MOTOR COMPANY LTD + PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX : ENGLAND 
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@ CORONA 


GENERAL PURPOSE 
UPRIGHT DRILLING MACHINES 


2 


THREE SIZES 
21”—25”—28”" Swing 
1}’—1$’”—2” Drill Capacity 


Box Column and Round Column 


Models in each size 


Nine Spindle Speeds 
Variable Automatic Feed 


Box Column Models supplied in 





Gang Drill Form 


FREDK. POLLARD & CO. LTD., 


Telephone Telegrams 
Leicester CORONA WORKS, LEICESTER Poe nnn 


67534 (5 lines) 
ENGLAND 


LONDON OFFICE: Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road, S.W 


RESCOLASTIK 


REGD. 


SILICONE RUBBERS 


The most comprehensive range available 


TAKE ADVANTAGE of the technical resources and production facilities 
of the most modern silicone rubber plant in the United Kingdom. 
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A. Prescolastik Expanded Silicone 
Rubber. Uses: Soft Gasketing, 
Vibration Damping, Seals, Pads 
and Dampers. 


B. Prescolastik. Silicone ; Rubber 
Sheet. Uses: Gaskets, Seals, 


Diaphragms, Washers, etc. 









Prescolastik silicone rubbers offer 
the widest available range of com- 
pounds to meet the most exacting 
conditions. 


General Purpose Grades 
Low Temperature Grades 
Low Compression Set 
Fuel and Oil Resistant Grades 
Silicone Coated Fabrics 
High Tensile Grades 


f 
— 


Prescolastik Silicone Coated 


Cc. i rades 
Fabrics. Uses: Diaphragms, Gas- web ee tant Grades 
kets, Seals, Tapes, Ductings and Cellular Rubbers _ 


Flexible Low Temperature Coverings. 
Designers and Engineers are invited to write to us for technical data. 


PRECISION RUBBERS LIMITED 


BAGWORTH, LEICESTER, ENGLAND 
Telephone: Bagworth 241 
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Did you know that 


this nut 


could buckle your 


business ? 
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A steam loco-type crane runs on 
a track. If the track is faulty— 
if, for example, a nut is loose on 
a fish-plate, chair, or sprag, a 
travelling crane may wobble, tilt, 
and topple, to end up overturned. 
The cost of such a mishap is 
impossible to predict: while it 
may be measured in time lost, 
profits lost, it could also very 
possibly spell a life lost. 


Vulcan know 


Cranes overturn for a number of reasons—most often for 


a combination of reasons only discernible to the expert eye. 
That eye belongs to the Vulcan Engineer Surveyor. He not 
only knows where to look for the likely faults but is trained 
to see any potential danger spots in the immediate vicinity. 

Industrial accidents need never happen if he regularly 
inspects machinery—your machinery. The inspection and 
protection of boilers and cranes, lifts and hoists is what 
Vulcan provide. It is a specialist's job. Vulcan are the 
specialists. That’s why insurance brokers know that safety 
first is Vulcan first. 


Vulcan are specialists 


May we send you FREE ‘Vulcan’—a journal 
for all users of plant and machinery with 
reports of accidents and safety hints. 
Write to Dept. 18. 


THE VULCAN BOILER 
& GENERAL INSURANCE CoO. LTD. 


67 KING STREET, MANCHESTER 2 
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LAIDLAW DREW 
DUAL ATOMISATION 


A.A.P. 


(AIR ASSISTED PRESSURE JET) 


TWO STAGE COMBUSTION 


Specially designed 
LL fae Bad 


TOP ILLUSTRATION 


I a sinonennt (tub to Cocheda-Kivhe Twostnge combustion giving high CO, with smoke number under 2. 
Sinuflo Economic Boiler of 13,000 Ibs. Optimum combustion on any grade of fuel. 
of steam per hour, from and at 212°F. Turn down range of 4 to I. 


Easily derated for low summer loads. 


Precise distribution of fuel between burners on multi-burner 
applications. 


Easily adapted for automatic control. 
The Latest Contribution to Oil hiring 
Full details from 


LAIDLAW, DREW & CO. LTD.., 


Sighthill Industrial Estate Edinburgh Il. 
Telephone: CRAiglockhart 4422 (5 lines) Telegrams: ERICLEX, EDINBURGH 
LONDON :: 63 QUEEN VICTORIA STREET, E.C.4. Telephone : CITY 1155/6 


ae ____— Eater Ne. 571 on 3 = 


RIGHT 


Photograph taken through the sight port 
of the combustion chamber of an Economic 
Boiler—approximate fuel output 350 Ibs. 
per hour—CO, of over 13%—Smoke 
Number between | and 2. 


























The PROVEN process for Hard Chromium Deposition 


Scientific Control 


ARMOURCHROME will increase the 
working life of Rolls, Die-Sets and 

Press Tools several times. Be sure your 
NEW equipment is pre-treated with 
this cost-cutting, ultra-durable process 
and remember that worn, rejected 
components can be reclaimed by the 
application of ARMOURCHROME. 
Approved by A.I.D. Test House and the 
various Ministries, ARMOURCHROME 
provides a VDH rating of approximately 
900, helps to eliminate scoring, roll 
marks and other blemishes from the 
finished job besides giving protection The Power behind ARMOURCHROME 
from deterioration in storage. Ask our 5 
Technical Sales Department for further 
details NOW ! 





Skilled Technique 





Armourchromed Rolls, over | 1ft long, in use at Banbury. 
Photograph by courtesy of The Northern Aluminium Co. Ltd 








THE BRIGHTSIDE PLATING COMPANY LTD., Precision inspection 
Brearley Street ° Birmingham 19 . Tel: Aston Cross 2663 
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Kesitiont 
COUPLING 


World famous for outstanding per- 
formance and reliability. Made ina 





wide range of types, all employing the 
same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan 
Shaft, Turbine, Shear pin, Controlled 
Torque, Spacer and others. 









oe se 
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THE WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 


Enter No. 581 on reply card 











at last.. 


| 
| 
| 
an effective 







one piece double 
acting seal! 


Specially designed for double 
acting cylinders — the new 
“Hallprene’”’ Patent Double 
Acting Fluid Seal. 

* Improves sealing 


* Prevents the poss- 
ible formation 
of fluid traps 


* Reduces costs 
* Simplifies piston design 


* One seal replaces two 


The new “Hallprene’ double acting seal SS 
has been developed from the highly success- N M Q 0 N 
ful ‘“Hallprene”’ Patent Fluid Seal — the iN “ 


most efficient seal for single acting ‘ 


oleate STEVENS 


=. ae 7 LT D. 


WILLENHALL 


PATENT DOUBLE ACTING FLUID SEAL RY STAFFS. 


(Potents applied for) 


OLDFIELD WORKS, HAMPTON, MIDDLESEX, Telephone : 
IN SCOTLAND : WILSON PLACE, EAST KILBRIDE, GLASGOW, Telephone s East Kilelse 258 














P 4039 
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Mobile Power for Venezuela 


Four of the largest mobile generating sets 

ever constructed have recently been completed. 
by Mirrlees, Bickerton & Day Ltd. for 

La Corporacion Venezolana de Fomento. 
Designed for use in townships and works 
where the local permanent power station is not 
sufficient to meet the demand, these diesel 
generators are capable of providing power 

for an average town. 

The sets are made up of two trailers ; 

one for generation the other for transformer duties. 
The power unit consists basically of a 

Mirrlees JVS.16 turbo-charged diesel engine 
with a continuous site rating at 900 r.p.m. 

of 1727 b.h p. This drives a 

Brush 1200 kW generator, installed complete 
with switchgear and control panel. 

The other trailer carries a Brush 1500 kVA 
Transformer which is capable of converting the 
full alternator output from 2,400 to 13,800 volts. 
Mirrlees diesel power once again leads the way. 








* The photographs show :— 


TOP: Complete Generation Trailer. Weight approx. 52 tons, 50 ft. 
long, 10 ft. wide, 12 ft. high. 


CENTRE: Mirrlees #VS.16 diesel engine and Brush generator in 
process of being fitted on Generation Trailer. 


BOTTOM: Transformer Trailer. Weight approx. 10 tons. 
12 ft. 6 ins. long, 7 ft. 6 ins. wide, 12 ft. high. 





MIRRLEES, BICKERTON AND DAY LIMITED - HAZEL GROVE - STOCKPORT - CHESHIRE 


Telephone : Stepping Hill 1000 (15 lines) A member of the Hawker Siddeley Group Telegrams : “ Mirrlees, Telex, Manchester © 
I 
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_ Europe, too, — 
‘takes its materials handling 
problems to G.E.C. 


} 





Pn Pa” sad . =~ % =< a 
: aaa am tee? 


In modern blast furnace practice the blending of ores and bunkers and buildings. In fact, G.E.C. installations, hand- 


coals is often essential. Robins-Messiter reclaimers of the ling and processing materials to and from sinter plants are 
latest G.E.C. design are meeting this very purpose all dealing with capacities of 3,000,000 tons per year or more. 
over the world. The G.E.C. have installed complete ore handling plant 
The G.E.C. Erith Works specialise in the design and in the U.K., Belgium, Italy, Spain, Yugoslavia, Africa, 


manufacture of complete ore and coal preparation plants. Australia, etc. They are always pleased to advise com- 


This includes conveyors, screens, crushers, stocking-out panies contemplating such systems—especially at the 


and reclaiming machines, wagon tipplers, sampling plants, pre-planning stage. 


EF&EC Tawocnep 


THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND 
FRASER & CHALMERS ENGINEERING WORKS, ERITH, KENT 


Designers and manufacturers of complete materials handling plant. 
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330 kV. 


All the bushing porcelains for 
the 330 kV. circuit breakers 

All the 330 kV. strain insulators 
for the substations 

and the 330 kV. post insulators 
for some of the substations by 


BULLERS 


MAIN CONTRACTORS . B.T.H. Co. Ltd. 
Merz & McLellan 


at 


Consulting Engineers - 


The 


illustrations show 
a complete 330 kV. bush- 
ing insulatorand a 330kV. 
circuit breaker, by cour- 
tesy of the B.T.H. Co. 





BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS 


Telephone: Stoke-on-Trent 54322 
london: 6 Laurence Pountney Hill, E.C.4. Tel.: MANsion House 9971 


_ 
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FOR THE 
ELECTRONIC PANELS 
MANUFACTURE LIFTS 
OF ELECTRIC EQUIPMENT 
PTS VENETIAN BLINDS 
pn 6 HINGES 
ITCHEN 
EQUIPMENT Boyes 
PRAMS 
pi COVER STRIPS 
QUIPMENT = sop FITTINGS 
STAIR RODS 
Toys & HUNDREDS 
FACIA PANELS OF OTHER 
SPIN BRYER PARTS PRODUCTS 





Metalon Products Ltd. 


NEACHELLS LANE + WILLENHALL STAFFS 
Telephone: WOLVERHAMPTON 32244 
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Further order 


from U.K.A.E.A. 


for steam 


generating 




















CLARKE, CHAPMAN & CO. LTD., VICTORIA WORKS, GATESHEAD, 8, CO. DURHAM. 
Glasgow Office: 116 HOPE STREET, GLASGOW, C.2. 
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AT SPRINGFIELDS we are building and installing the complete plant, comprising 
two stoker-fired bi-drum boilers, evaporation of 66,000 lbs/hr., steam pressure 
200 Ibs. p.s.i. and steam temperature 438°F, together with all civil work, 
buildings, coal and ash handling equipment, water treatment plant and all 
ancillaries. 

This type of installation is ideally suitable for other industrial purposes, e.g 


textile works, food processing industries, paper mills, cement works, steel mills 


and collieries etc. Steam pressure and methods of firing can be tailored to 
requirements. 
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London Office: DUNSTER HOUSE, MARK LANE, E.C3 


Manchester Office: 8 KING STREET, 2. pis JOC 
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COOPER ROLLER BEARINGS CoO. i a 


are 


63 


The new approach? 


Well, we wouldn't say it’s particularly new, as Cooper 
Split Roller Bearings have been solving problems, saving 
time and cutting costs for over 50 years! Cooper 


Bearings are unique — the only Roller Bearings which are 






split right down to the shaft for easy assembly and maintenance. 
In many thousands of Plants throughout the world the 

additional advantage of the split feature is paying a handsome 
dividend to far-sighted Engineers. Initial cost? Competitive. 
Delivery ? Prompt — many sizes ex-stock. Technical - 

Servies provided by a team: of District Engineers in this 


country and Agents in 54 countries overseas. 


design engineers... 


... have found that Coopers give them a much freer hand. 
Shafting can be designed solely from stress considerations, 

with no fuss about “ how to get the bearings in”. 

Three series of Coopers are at their service: Medium, 

Heavy and Extra Heavy —in sizes from 1%” to 30” bore 

(English and Metric Units), complete with sturdy, 

self-aligning Housings and Pedestals. Special bearings, up to 100” 


outside diameter — manufactured to customers’ requirements. 


maintenance 
engineers... 


...can see the special advantages of Coopers 

at a glance. Time spent on assembly is a fraction 

of that required for ordinary ball or roller bearings. 

And the actual rolling surfaces can be inspected 
without disturbing shafts, gears and couplings. Coopers 
cut work, and cut costs — for you— not only where 
space is restricted but throughout the entire 
installation. Why not send for catalogue 2El 


to get the full technical facts. 


COOPER ROLLER BEARINGS 


split right down to the shaft 


REGISTERED TRADE MARK 


KING'S LYNN, NORFOLK, ENGLAND. TELEPHONE: KING'S LYNN 39447 
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Although you know that 


BAC 


make the best drill bushes 
do you know 


that they also make components for 


water screens, mechanical stokers- 
guide pillars & bushes for injection & 
pressure moulds also for die casting 
dies, bushes & plungers for die casting 
& plastic machinery, headed & 
plain-fully serrated - semi 
serrated-serrated & 
hexagon types with 
centre groove for 
resin, laminate 
& light alloy 
jigs. 


come and discuss your problems with us en 





STAND 





633 


Empire hall 2nd floor International Machine Tool Ex. Olympia 
British Aero Components Ltd., Montague Rd., Warwick, England 
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MECHANICAL 
LUBRICATION 


-THE 
BLOOD-STREAM 
OF A MACHINE 


TECALEMIT 
THE AUTHORITY ON LUBRICATION 


TECALEMIT LIMITED - (SALES EN) 
PLYMOUTH - DEVON 
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Tecalemit Mechanical Lubrication Systems save power, lubricant and 
labour, and greatly increase the working life of your machines. They are 
infinitely flexible, and can be fitted into new designs or existing machinery. 


With Tecalemit Mechanical Lubrication, bearings need no longer be 
accessible to hand oiling, and there will be no forgotten, neglected or 
under-oiled bearings to cause costly breakdowns and production hold-ups. 
Nor is there any danger of messy excess lubricant spoiling products. 
Tecalemit Mechanical Lubrication Systems provide accurately regulated 
lubrication to each individual bearing, at the correct intervals. 


The BRENTFORD is a fully automatic multiline oiling system, with from 
one to twenty lines, each with its own independently regulated pump. 
The unit takes its power from the rotary or reciprocating motion of the 
machine it serves, or can be supplied with its own electric motor. 


The BIJUR is a single-line system, with one central pump supplying up to 
100 points. Each outlet is equipped with a metering valve which gives a 
pre-determined regulated supply of oil to each bearing. 


Tecalemit Mechanical Lubrication can solve your problems and speed 
your production. 





To TECALEMIT LTD. (Sales EN ) PLYMOUTH, DEVON 


Fill in this coupon and post 
it today. If you have a 
particular application or 
trouble-spot in mind, by all 
means enclose a note, a 
sketch or a drawing. You 
will be under no obligation 
whatsoever. 


Please send me full information on:— 
Tecalemit BRENTFORD Mechanical C] 
Lubrication 
TheTecalemitBIJURSingle-LineSystem [] 
All Tecalemit Mechanical Lubrication & 
systems for grease and oil 


Ienclose details of a particular 
lubrication problem. 


NAME.. 





COMPANY........000 





PTITTITTT Titi) 


ADDRIESG.}.........ccccccccccccccccccccccccsssssscrcssssscsscsccorseessssssssccsscessnsenasancaseasscsccscsssssoseres 
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SAND-FREE a 
STEEL 


CASTINGS 
WITH 
SUPERLATIVE 
FINISH BY THE 
ALSTON 
PROCESS 





ma hy 


All Alston steel castings are made by a unique process. Special 





mould and core mixes incorporating a new bonding medium result 
in satin-smooth castings requiring minimum machining. Thus, the 
high cost of tool replacement is minimised and a purer casting with 
better finish is produced in less time for the same price as ordinary 


castings. 


SEND FOR DETAILS NOW OF THESE HIGH GRADE PRODUCTS 


SCIENTIFIC CONTROL 

Rigid quality control at every stage of production, culminating in 
stringent chemical and physical laboratory tests, Gamma-Ray and 
crack detection inspection, ensures absolute purity of casting. 











| 
| ALSTON FOUNDRY CO. LIMITED 


NENT FORCE FOUNDRY - ALSTON - GUMBERLAND - TELEPHONE: ALSTON 268 
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A relatively small 
plant but a real 
money spinner on 


Consult : 
Niagara if account of its steady 
ou would 
wee output and the 
mechanically. 


quality of the product. 
It delivers accurately | 
to specifications into 
the hoppers, from 
which lorries load 

in a matter of moments. 


/ Handle it 
Mechanically 





we ee 
NIAGARA 


NIAGARA 


Telephone : 
Enfield 6622 SCREENS AND PLANT Ltd. 


Straysfield Road, Clay Hill, 
Enfield, Middx. 
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There are other screw pumps, but 
there is only one IMO. This pump 
has the perfected form of IMO 
design. It is this thread form 
which accounts for the exceptional 
efficiency of IMO pumps. IMO 
pumps are manufactured in every 
industrial area of the world. For 
twenty-five years they have been 
made in Great Britain by Mirrlees 
(Engineers) Limited who have 
contributed their quota to a vast 
common fund of application 
experience and manufacturing 
techniques. This places Mirrlees 
(Engineers) Limited in a unique 
position to advise and supply you 
with the correct IMO Pump for 

oil or viscous fluid duties in land 
or marine service. 


MIRRLEES 


Oo} 


PUM P $ 







MIRRLEES (ENGINEERS) LTD. 


A Member of The MIRRLEES WATSON GROUP 
EARL HAIG ROAD, HILLINGTON, GLASGOW, S.W.2. 
London Office : 38 Grosvenor Gardens, S.W.1. 
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OLYMPIA, LONDON 
June 25—July 8 (Sundays excepted) 
9.30 am—6 pm 


Make sure you visit the greatest engineering event of the 
year — The International Machine Too! Exhibition... 
No-one concerned with quantity production — whether in 
technical, administrative or operative capacity — can afford to 
miss this vast and truly comprehensive show at Olympia, 
London. It summarizes the best of contemporary production 


techniques ; it shows the shape of things to come! 


Machine Tools 

Engineers’ Small Tools 

Gauges and Measuring Equipment 
Testing Equipment 

Electronic Control Gear 

Presses and Power Hammers 
Woodworking Machinery 

Heat Treatment Plant 


Here’s your opportunity to see them all under a single 
roof — to see many of them powered and in operation — 
to discuss their application to your own production 


problems with the world’s best-informed production experts. 


international 
Machine Tool 
Exhibition 1960 


Organized by The Machine Tool Trades Association, 
Brettenham House, Lancaster Place, London, W.C.2. 
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For further information write to 
the Hot Dip Galvanizers Association 
54 Berkeley Square London W.1 
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VAODLNIV IFA 


GEAR HOBBERS & 
GEAR SHAPERS 





Unequalled for rapid, precision pro- 
duction of all types of gears—backed 
by over 35 years’ experience. 


UNEQUALLED VALUE 









Also available 
Model FO.10 cap. 
49’ dia. x 10 mod. 


EXCLUSIVE DISTRIBUTORS IN THE UNITED KINGDOM : 
: 





MACHINE TOOL COMPANY LIMITED 
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Capacity external gears 173”; 
internal gears 193” x 6 mod. 















model OH. 4 


Gear Shaper, Capacity 
7} x 6 DP. 














model FO. 6 


Capacity 314” diameter x 4D.P. Tangenital 
Head available for cutting worm wheels. 








Re 26998 








172-178 VICTORIA ROAD - ACTON - LONDON W3 - Telephone ACORN 5555 


MIDLANDS SHOWROOM - 1075 KINGSBURY ROAD - ERDINGTON 
BIRMINGHAM 24 _  Tel.: Castle Bromwich 3781/2 
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Special Offer! 
EDWIN DANKS 
OF OLDBURY 


ANNOUNCE A REDUCTION OF 
Y 

1% 

FROM THE STANDARD LIST PRICES OF 


Oldbury Chain 
Grate Stokers 


ordered in the twelve months commencing Ist November 1959. 
Hire purchase terms are available from that date. 





OLDBURY, BIRMINGHAM. 


LONDON - BIRMINGHAM - CARDIFF : 





GLASGOW : 


Price Reduction 


This offer is made in recognition of the national importance 
of maintaining a healthy coal industry and in support of 
the National Coal Board Campaign. 


Proved by 17 years’ successful operation, the Oldbury 
Stoker endorses the claim of the National Coal Board that 
coal, the home produced fuel, is competitive in price and 
performance with other fuels. 


The Oldbury Stoker, the first successful chain grate stoker 
for shell boilers, was developed by Edwin Danks of Oldbury 
in 1942, with the prime object of burning efficiently low 
grade slacks, owing to the shortage of graded fuels. To-day, 
more than 6,000 Oldbury Stokers are in the service of 
industry, burning all sorts of solid fuel— 


ECONOMICALLY by reducing fuel and labour costs. 
SMOKELESSLY in compliance with the Clean Air Act. 


Manufacturers who appreciate the manifold advantages of 
burning Britain’s native coal are invited to send for details of 


our Special Offer and Publication 1618 — THE OLDBURY 
STOKER. 


EDWIN DANKS & COMPANY (OLDBURY) LIMITED 


Telephone: Brierley Hill 77311 


LEEDS * MANCHESTER - NEWCASTLE-ON-TYNE 
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A feature of 
post-war 
development is 
the remarkable 
expansion of 
the science of 
electronics in 
its application 
to industry, 


(5) a oe 
for you quickly 


commerce and In these days of AC it is not 
always easy to get DC motors 


research... Sol bitte wably tah 08 
reasonable price. Fortunitely 








Electronic Fo \yate: 


: Ps : @any enclosure, at competitive 
F ng ' n e Pp rl n q ' prices, on short delivery. EPE 
are always happy to help solve 

DC problems, too. 


‘ELECTRONIC ENGINEERING’ | | EE P-E 


brings to the reader every month 





instructive articles by leadin ELECTRICAL POWER 
, . | ENGINEERING CO. (B*ham) LTD. 
iti Bromford Lane, Birmingham 8 
authorities on the more co cg «Sp a 
a . ; ss *Grams: Torque 'Phone Birmingham 
important advances in electronics Mn : fice; 421, Crond Buildings, Trafalgar 


and news of their practical 


applications to industry: also 
; card 





descriptions of new instruments 


and equipment. 
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Price 3/- 
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MORGAN BROTHERS 
(Publishers) LIMITED 

(Proprietors of THE ENGINEER) 


28 ESSEX STREET, STRAND, 


LONDON, Wicd 7 are de 8 ENSHAW FOUNDRY 
x. Sy LIMITED 
bes STAINES, MIDDLESEX 


TELEPHONE: STAINES 4261 
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Buried 
alive, 
and all 
the better 





ury walnuts in an airtight container, and they keep for long periods. 
lanufacturers of electrical components have long struggled with the problem of 
otecting delicate components against wide changes of temperature and humidity, 
specially where apparatus is used in the tropics. Buried in Araldite, electrical units 
te given mechanical protection and are perfectly insulated, so that they will with- 
sland conditions which must otherwise spell complete destruction. In addition to 
botting, Araldite is used by the electrical industry for casting, impregnating, sealing, 
bonding and dip-coating. It is almost certain that you can use these resins with 
advantage. You may gain immeasurably by writing for full details. 


ARALDITE epoxy resins 


CIBA (A.R.L.) LIMITED - DUXFORD:* CAMBRIDGE 


TELEPHONE: SAWSTON 2121 


71 

















AP554 
Enter No. 711 on reply card 








| 





Only = Kk. Be can offer 


= such a wide selection of 
| British made bearings 























The spherical roller thrust bearing has one row of 
obliquely disposed rollers guided by a high flange 
on the shaft washer and running on a sphered 
track on the housing washer. It combines very 
high carrying capacity with complete self-align- 
ment. The surface of the roller end next to the 
guiding flange is so formed that the rollers are 
always separated from the flange by an oil film 
when under load. The bearing can therefore be 
used at relatively high speeds, even if the load is 
very heavy. Unlike other thrust bearings, it can 
also carry radial loads. 


Technical advice on the application of spherical 
roller thrust bearings, as well as other types of 
rolling bearings is always readily available from 
Luton or from any one of the twenty Skefko 
Branch Offices in the British Isles. 























Support bearing for 





vertical electric generator 











THE SKEFKO BALL BEARING COMPANY LIMITED 


5 
THE ONLY BRITISH MANUFACTURER OF ALL-FOUR BASIC BE 
BALL. CYLINDRICAL ROLLER, TAPER ROLLER AND SPHE 
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E.E.C., E.F.T.A.. AND THE ATLANTIC 


It is just over ten years since something almost 
miraculous happened in Europe. On May 9, 1950, Mon- 
sieur Schuman of France proposed the establishment of 
a Common Market of 160 million people within Europe. 
With memories of recent history in mind it seemed to 
his contemporaries an astonishing suggestion. For eighty 
years or so Germany and France had been intermittently 
at war and all the time antagonistic; yet here was some- 
one suggesting that they should co-operate! But the idea 
caught on. Limited at first only to iron and steel it came 
to life; and with remarkable speed there were worked out 
the details of an agreement to form the full Common 
Market and to bring into being the now existing Euro- 
pean Economic Community. Looking back it is really 
astonishing that any such thing should have proved pos- 
sible in so short a time. For only two years before 
Monsieur Schuman made his proposal, as he himself has 
recently recorded, “bitterly contested concessions were 
extracted from reluctant and distrustful victors by 
humiliated losers growing more and more conscious of 
their renascent strength.” 

Now in 1960 the European Economic Community can 
regard itself as so securely launched that it is scarcely 
conceivable that anything could break it up again into 
its constituent parts. Thereby, a problem has been set 
for this country. Within the Community the inhabitants 
seem to have set their hearts upon the eventual (and not 
very distant) creation of something very like a United 
States of Europe. Probably it was because the French, 
in particular, had such a development in mind that the 
British idea of attaching a free trade area to what British 
negotiators tended to regard as merely a customs union 
was rejected. According to French ideas, and we suspect 
increasingly of German and Italian, and Belgian and 
Dutch ideas too, one can either accept all the respon- 
sibilities of joining and belonging to the Community or 
not belonging at all; there is no half-way stage whereby 
a nation can retain its full sovereignty and yet participate 
in the internal trade of the Common Market. In con- 
sequence, seven nations which wished to have free trade 
relations with the Community as well as amongst them- 
selves have had to form the European Free Trade Area 
as an organisation separate from the E.E.C. But no one, 
we think, within the Community or outside it can feel 
happy about this economic division of Europe, least of 
all in this country whose economic interests may be 
adversely affected. 

There are a number of people in this country who now, 
ten years after the idea of a European Community was 
born, suggest that we ought to get into it. There are 
people on the Continent who suggest the same thing. 
Monsieur Spierenburg, senior vice-president of the six- 
nation European Coal and Steel Community, has, for ex- 
ample, just been urging it. It may be that they are right 
and we should certainly like to see more people, espe- 
cially industrialists, in this country giving as much study 


to the subject as those who support the idea of joining 
the Community certainly have. But for ourselves we 
cannot help noticing that, if Austria and Switzerland, 
which have joined E.F.T.A. rather than the Community 
for special reasons, are excluded, the remaining members 
of the “Seven,” Britain, Norway, Sweden, Denmark .and 
Portugal, are all seafaring nations which traditionally 
have looked outwards across the oceans for their trade, 
whereas the members of the Community, with the excep- 
tion of the Netherlands, have tended to look inwardly 
towards the Continental land mass eastwardly for mar- 
kets. Thus, though we consistently took the line some 
years ago, when the Government first asked industry to 
study the matter, that the U.K. could not afford not to 
join a Free Trade Area linked to the Common Market— 
a scheme now utterly rejected by the Community—we 
instinctively, though not necessarily rightly, hesitate to 
suggest that Britain or the Scandinavian countries or 
Portugal should now join in a close partnership with the 
Community. Is there really no middle way? We think, 
perhaps there is. There is a growing tendency for the 
Western nations to desire to co-operate economically 
rather than for each selfishly to try to seize every pos- 
sible advantage for itself. The O.E.E.C. was a shining 
example of such co-operation; but the creation of E.E.C. 
and E.F.T.A. threatens to break it. Without the participa- 
tion of the E.F.T.A. nations or some form of co-operation 
with them there is a danger that the E.E.C. countries 
might become inward-looking and protectionist. Signifi- 
cantly, however, the U.S.A. now appears interested in 
the formation of a new region of co-operation between 
itself and the E.E.C. and possibly E.F.T.A. Within such 
a grouping Britain might be able to continue to play the 
part she has played for centuries of linking Continental 
Europe with the world at large. Is it certain that in doing 
so Britain could not be as relatively prosperous in the 
future as in the past? We would like to see economists 
really working out such alternative policies and putting 
the possibilities before the nation. For rather than attempt 
what now seems impossible — the close linkage of 
E.F.T.A. and E.E.C. in a free trade region covering all 
Western Europe as was originally envisaged—it might 
be well worth while to support strongly the creation of 
an organisation for Atlantic co-operation with objects 
similar to those of O.E.E.C. Both E.E.C. and E.F.T.A, 
would belong to the new organisation in conjunction with 
Canada and the U.S.A. and the Commonwealth could 
surely be linked with it in some way. There is need for 
haste. Before the year ends, if a real gulf is not to open 
between E.F.T.A. and E.E.C. some kind of working 
agreement needs to be reached. 


BRITISH STEEL 


The fact that annual reports must inevitably be delayed 
until some months after the close of the year to which 
they relate is sometimes irritating. Much of the 
statistical and other information which they contain is 





- into stock. 
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already well known and, consequently, there arises the 
feeling that the value of such reports is lessened. But 
there are exceptions. The annual report of the British 
Iron and Steel Federation, which has just been issued, is 
one of them. Dealing as it does with the year 1959, the 
report indicates how the British iron and steel industry 
had emerged, by the end of last year, from a recession 
which had stretched over many months. Moreover, the 
report shows that, in spite of lower production and 
reduced overall demand, the industry has not deviated 
from the path of development and expansion which it 
has determined to pursue. When the industry’s greatly 
increased activity during the last few months is set beside 
its rather sombre outlook at the beginning of 1959, the 
determination not to slow down on development is 
quickly shown to be justified. Despite the impact of the 
recession, capital expenditure by the iron and steel in- 
dustry in each of the years 1958 and 1959 was at the rate 
of about £100 million and this year it is expected that 
that figure will be 25 per cent higher. 


But there is one matter of particular significance which 
is mentioned, in a foreword to the report, by Mr. R. F. 
Summers, President of the Federation. He points out 
that steel is an industry at the very end of the chain of 
consumption and production; if the economy swings at 
all, then “steel consumption at the end of the chain 
swings still more.” The experience of the last five years 
has shown the extent to which these real swings in steel 
consumption can be magnified by the further changes in 
users’ stock policies which they provoke. Between 1955 
and 1957, for example, when the home consumption of 
steel increased considerably, the pressure on the industry 
brought about by the boom was intensified by the 
decision of customers to put away 1,500,000 tons of steel 
In 1958 and 1959, however, when the re- 
cession came and the home use of steel declined, the 
slackening demand on the industry was aggravated by 
customers deciding to provide 1,500,000 tons of their 
lower steel requirements from stock rather than from the 
mills! Both the industry and its customers, Mr. Summers 
remarks, “are hurt by these violent and unnecessary 
swings and both would benefit if ways of moderating 
them could be found.” At present, the iron and steel 
industry, convinced of the necessity for long-term plan- 
ning, is estimating the probable demand for its products 
over the next ten years. A working party has already 
completed its report. From the evidence gathered, there 
seems every likelihood that in the home market the con- 
sumers whose steel requirements will continue to grow 
are the motor vehicle and general engineering industries, 
especially those making durable consumer goods. The 
steel demands of the coal-mining industry and of the 
railways are expected to fall and the rise in the ship- 
building industry’s requirements is put at no more than 
“‘ comparatively little.” In overseas markets, the pros- 
pects for growth in total direct exports of steel are 
described as favourable. Nevertheless, the industry is 
realistic. It does not overlook the fact that, over the 
world as a whole, the post-war excess of demand over 
supply has now been overcome and that, throughout the 
’sixties, competition from the steel industries of other 
countries will become fiercer. Then, too, as technical 
progress speeds up, steel will face an expanding range of 
substitute materials such as concrete, plastics and 
aluminium. But the British steel industry’s confidence 
in this country’s expanding economy is strong. In steel- 
making, in particular, as the annual report comments, it 
looks as if the next ten years will see drastic changes in 
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the pattern of production with a marked growth of out- 
put from the new pneumatic processes and electric 
furnaces and with oxygen as one of the primary steel- 
making raw materials. Continuing technical progress, 
combined with sound business efficiency, will undoubtedly 
maintain the British iron and steel industry’s high 
reputation. 


CONTROL OF WATER RESOURCES 


Once again a President of the Institution of Water 
Engineers returns to the charge. In his presidential address 
to that body on Wednesday of last week Mr. McLellan 
—treflecting the views of the Institution in so doing— 
expressed the opinion that in this country there is an 
urgent need for the control of water abstraction, that the 
duty of such control and the control of discharge of 
effluent into a river should rest with one authority and 
that “such authority should be set up in terms of River 
Board areas, or groups of such areas, and have power to 
construct conservation works.” We have been supporting 
water engineers in this matter for years; and we could 
hardly agree more strongly than we do with the Presi- 
dent’s further remarks “in order to achieve . . . ordered 
regulation of resources (both surface and ground water) 
there should be a single body in a position to review in 
the light of requirements the whole pattern of conserva- 
tion and initiate the construction of works.” 

There is often supposed to be a conflict of interest 
about the usage of water. But we agree with the Presi- 
dent’s assessment that out of such conflict as there is 
there could emerge a co-ordination of interests which 
would serve the common interest. There is an abundant 
rainfall over this country ample to provide all the water 
required for industrial needs and domestic purposes with- 
out unduly denuding any river of flows sufficient to 
maintain amenity. But, unfortunately, in one way or 
another much of the water is wasted. Because means of 
control are lacking and because it is part of the job of 
River Boards to prevent flooding of low-lying land, 
channels are dredged and floodwater is hustled down to 
the sea instead of being stored in the uplands; because 
so many rivers which ought to be capable of meeting the 
whole or part of the demand for water of the regions 
through which they pass are polluted, water for such 
regions has to be drawn expensively from far away, some- 
times to the partial destruction of amenity in the river 
valley from which water has been abstracted. Again, 
because of pollution, water in some rivers cannot be used, 
as it should be, over and over again, as, for example, 
Thames water is used. Because rivers are insufficiently 
gauged no accurate information exists about the extent 
of this country’s river flows; and because in many areas 
industrial and commercial firms can pump water from 
underground sources without recording how much is so 
pumped nobody knows the firm yield of such sources or 
the real figure for the demands made upon them. Because 
most of the very many hundreds of separate water supply 
companies and authorities in this country are too small, 
sources of supply are often uneconomically developed. 
That situation arises not because there is very much direct 
competition between them—though competitive pump- 
ing is not unknown—but because each of a multiplicity 
of concerns tends to build its own small reservoirs and 
its own small pumping plant when, for the economic 
development of the resources of a whole watershed with 
no risk of damage to riparian and fishing interests or of 
unduly depleting underground storage, properly planned 
groups of larger reservoirs and of larger pumping stations 
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linked together by pipelines would be preferable. Fur- 
thermore small water supply undertakings lack sufficient 
powers fully to control pollution within their areas of 
supply. 

These things have been said for years. As far back as 
1921, as the President pointed out, the Water Power Re- 
sources Committee recommended the establishment of 
a controlling water Commission to compile proper records 
of water resources, to adjust conflicting interests in con- 
nection with the use of water for any particular purposes, 
to group the watersheds of the country into suitable areas 
and to consider the development of rivers as a whole 
from source to mouth. But all that is being done is that 
the Minister is trying to persuade water authorities and 
companies to amalgamate and threatening the use of 
power to compel. Progress is painfully slow. Only the 
fact that in normal years rainfall is abundant has allowed 
the situation to exist so long in face of steadily growing 
demands for water. What the situation would be were 
rainfall less abundant was revealed in last year’s dry 
summer, when many water supply undertakings were in 
some degree in trouble and when at least one important 
industrial area was threatened with a shut-down through 
lack of water. That event does seem to have led to one 
action. It has just been announced that the Central 
Advisory Water Committee has set up a sub-committee 
on water charges with the following terms of reference : — 
“To review the possible methods of determining water 
charges, with particular reference to the importance of 
encouraging economical use of water; to consider whether 
maximum charges should be prescribed by enactment or 
whether there are more appropriate means of securing 
the interests of consumers; and to make recommenda- 
tions.” Sir Keith Joseph, Parliamentary Secretary to the 
Ministry of Housing and Local Government, will be 
chairman, and any organisation or persons wishing to give 
evidence to the sub-committee is asked to send a 
memorandum to, The Secretary, Charges Sub-Committee, 
Central Advisory Water Committee, Ministry of Hous- 
ing and Local Government, Whitehall, S.W.1. But the 
action has little relevance to the real problem. When, we 
wonder, will a Government feel strong enough or inter- 
ested enough to act? 


CENTENARY MEETING OF NAVAL ARCHITECTS 

Last week, in London, the Royal Institution of Naval 
Architects, under the presidency of Viscount Runciman, 
celebrated the centenary of its original founding at a 
meeting held on January 16, 1860, at the Royal Society 
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of Arts. The centenary meeting was attended by about 
700 members, their guests and ladies, including many 
from the countries of the Commonwealth, and from 
foreign lands, together with representatives from kindred 
societies and sister institutions, both at home and abroad. 
For those attending the meeting a number of visits had 
been arranged as well as several official functions. Two 
papers were presented. One, by A. J. Sims, R.C.N.C., 
entitled “Warships, 1860-1960,” outlined the develop- 
ment of various classes of naval ships during the century 
while the other, by J. M. Murray, B.Sc., and entitled 
“Merchant Ships 1860-1960,” dealt similarly with cargo 
ships, oil tankers and liners. 

A historical note upon the Royal Institution of Naval 
Architects and its work recalls that at the time when 
wooden ships relying upon sails were being superseded 
by iron hulls and steam propulsion, there was practically 
no scientific data upon which the shipbuilder could call, 
and it was perhaps the realisation of this lack of know- 
ledge that prompted John Scott Russell to invite Dr. 
Woolley, Edward J. Reed and Nathaniel Barnaby to 
attend a private meeting at his house in Sydenham. This 
meeting resulted in the calling of the first formal meet- 
ing, which was attended by eighteen gentlemen, who con- 
stituted themselves an Institution of Naval Architects 
for the advancement of the Science and Art of Naval 
Architecture. The first President was Lord Hampton, 
who held office for twenty years and was succeeded by 
thirteen others, all of whom were non-professional men 
in accordance with the founders’ decision, a decision 
which has been followed during the century of the 
Institution’s existence. The membership in 1860 totalled 
324, a number which has increased many fold to 4,358 
in 1960, including about 1,300 members from the Com- 
monwealth and principal maritime countries. 

Shipbuilding today is much more complex than in 
1860 and the naval architect is required to solve many 
conflicting problems as well as to build tailor-made ships 
to serve a wide diversity of purposes. The historical note 
mentions a number of items in the construction and 
equipment of ships, ranging from materials to air con- 
ditioning, from deck machinery to main machinery and 
electrical generators, about which the naval architect 
must have basic knowledge and for papers about which 
the Institution provides a forum for discussion. It is 
also pointed out that the Institution does not exist to 
promote the interests of its members but rather the 
contrary in that members are admitted so that the 
Institution may benefit. 





** FOREIGN AND COLONIAL JOTTINGS.” 


‘A young man, who works in the coal mines of Gilly, near Charleroi, 
lately made a bet of a few glasses of beer, that he would lie down on 
the railway, and let a train pass over him. He performed his mad 


will be brought before the Correctional Police for his imprudence... . 


between Cairo and Suez. 
delayed two days .. 





The Engineer —i00 Dears Ago (May 25, 1860) 


freak a few days ago, placing himself lengthways in the middle of 
the line between the rails, making himself as small as possible. He 
won his bet, but at the expense of a severe burn on the back of his 
neck from a piece of lighted coke falling on him, added to which he 


The heavy rains have carried away a great portion of the railway 
Travellers to India have thereby been 
. . The United States Senate has adopted a 
resolution authorising the employment of a vessel to transport not 


more than five astronomers to some point where the eclipse of the 
sun, on the 18th of July next, can be best observed .... A discovery 
of coal has been made in the neighbourhood of Cairo, on the North- 
Western Virginian Railroad (U.S.) which is of a very peculiar character. 
A specimen of the coal has been tested by various chemists, and has 
been found to be as it were, crystallised mineral oil, being without 
stratification, and free from any foreign substznce. The tests have 
shown that it will yield 165 gallons of crude oil to the ton. After one 
refining process, 82 per cent of refined oil was obtained ; after a 
second distillation, 61 per cent of the whole amount was obtained 
in pure oil, and 30 per cent of lubricating oil and paraffin. By taking 
a portion of the coal and laying it on a hot stove or shovel, its extra- 
ordinary quality is obvious. It melts and runs like wax.” 
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Land Speed Record Contender 


A shaft-turbine-engined ‘‘ Bluebird”? designed 
to exceed 400 m.p.h. is being built for Mr. 
Donald Campbell to use in an attempt upon 
the world land speed record. The specifica- 
tions and overall design were prepared by 
Norris Brothers, Ltd., and proved to be within 
the state of the art for all components except 
tyres. 


N September this year Mr. Donald 
Teampten intends to attack the world’s 
land speed record at the Bonneville Salt 
Flats, Utah, U.S.A., with a new “ Bluebird,” 
the “C.N.7.” The record was set at 
394.196 m.p.h. in 1947 by the late John Cobb, 
and the “‘ C.N.7”’ was projected by Norris 
Brothers, Ltd., the consulting engineers of 
whom Mr. Campbell is chairman, to have a 
maximum speed of 475 m.p.h. The evolution 
of light and powerful gas turbines has 
rendered the generation of sufficient power on 
a moving vehicle no longer a serious problem, 
and during the design of the car it proved that 
the one component whose capability limited 
the performance and dictated alterations to 
the design was the tyre. Weight saving and 
even drag reduction are prosecuted solely to 
lighten the duty of the tyres. 

It should be made clear that the car has 
been designed to establish a record which will 
be recognised by the International Auto- 
mobile Federation, whose regulations state 
that it must have at least four wheels, 
“not aligned,” always in contact with the 
ground, at least two of the wheels steering 
and at least two driving. Thus, in principle, 
the car holding the I.A.F. record need not 
hold the absolute land speed record, which 





could belong to a motor cycle or to a vehicle 
with reaction propulsion. It need hardly be 
remarked that no wheeled vehicle can 
approach the speeds attained by rocket sleds 
in various research establishments. 

The first tentative design used wheels 
48in diameter over the tyre, but the Dunlop 
Rubber Company, Ltd., which has been 
and is responsible in all respects for the tyres, 
considered 50in the minimum at which 
centrifugal forces could be accepted and 
preferred 52in as offering prospects of even 
higher speeds. The 52in diameter appealed 
to the designers because it gave adequate 
ground clearance with the engine (a Bristol— 
now ._— Bristol-Siddeley—*‘ Proteus ” was 
selected from the first) centre-line in the plane 
of the wheel centres* ; it is interesting to note 
that the ground clearance remains positive 
with one tyre deflated, and that if the vehicle 
overturns it will be supported on the tops of 
the wheels. The use of a “ Proteus” 
dictated other important characteristics of 
the design ; since it has, in effect, a ring of air 
intakes around the centre section, a plenum 





* From the references to the many forms of “‘ Proteus ”’ that 
have appeared in these pages, it will be recalled that, because of 
its reverse flow construction with an axial-centrifugal compressor, 
it is a relatively short and fat engine. 


STEEL WHEELS WITH 
DETACHABLE RIMS 





chamber installation was virtually mandatory, 
so that the steel-tube-frame construction of 
the Norris-designed ‘‘ Bluebird ” hydroplane 
was forsaken for an “ egg-box ” design in 
which the strength members are panels 
capable of supporting a pressure differential. 
Further, the large cross-section of the engine 
rendered unacceptable designs including a 
differential between front and rear wheels 
(the desirability of torque division will be 
discussed in detail below) and so the engine 
was modified to have a drive shaft leading 
back from behind the power turbine bearing. 
Since this implied that the rear final drive 
would have an input at turbine speed, the 
engine reduction gear at the compressor end 
was discarded, although the Allen-Stoekicht 
high-speed gearbox of a “* Marine Proteus ” 
was fitted for dynamometer testing. A very 
firm requirement in the specification was that 
full engine torque should not cause more than 
a 5 per cent variation in the ground reactions 
of the wheels, and the use of high-speed 
transmission shafts reduced the torsional 
stiffness necessary to satisfy this criterion. 
The external shape of the car was, of 
course, dictated largely by aerodynamic 
considerations. For safety, it was decided 
that the pitching moment must be inadequate 


HONEYCOMB MAIN BEAMS FOUR-WAY EXHAUST DUCT 
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Cross section of C.N.7 
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A later stage in the construction of the shell, showing the suspension wishbones, the ‘‘ steering’’ links, and 
the outer end of the drag flap ram. The side bays between the wheels are permanently skinned to form 
torsion boxes. 


to support an incidence of 1 deg. if the front 
wheels were assumed to leave the ground, and 
that there must be only small movement of 
the centre of pressure with yaw. It may not 
be too early to remark that the final shape is 
expected to show a drag coefficient, referred 
to cross-sectional area, of only 0-16, but 
nevertheless the drag at design speed will be 
30 per cent of the weight, i.e. 14 tons. 

Tyre considerations led to the body being 
designed to have no negative (or, of course, 
positive) lift ; the programming of thrust and 
speed is discussed later. Wind tunnel testing 
started with two ellipsoidal bodies, one 
symmetrical, except, of course, for the wheels, 
their fairings, and the cockpit, and the other 
having a camber of magnitude equal to one- 
half the thickness/chord ratio. After the 
characteristics of these two shapes had been 
obtained, a model with a camber 164 per cent 
of the thickness/chord ratio was tested, and 
the full scale body has been designed with 
camber 20 per cent thickness/chord ; the 
camber line is a circular arc with a short 
straight section in the centre. The internal 
duct flow was investigated on another model 
with a butterfly throttle in place of the engine. 
Pressure tapping on the model shows that 
negative pressure exists, even as simple theory 
would suggest, all over the external surfaces, 
with the exceptions of the extreme front of 
the upper surface (before the cockpit cover) 
and the extreme rear of the lower surface 
(between and behind the bottom exhaust 
openings). One respect in which the 
“C.N.7” is conspicuously different from the 
designs of engineers specialising on auto- 
mobiles is that it has no tail fins ; negative 
aerodynamic stability in yaw is considered 
acceptable in view of the very high damping to 
be expected with the principal masses closely 
concentrated within the track and the wheel- 
base, and, of course, for drivers of very great 
ability. It may here be added—discussion of 
the handling characteristics will follow— 
that at high speed the very large angular 
momentum of the wheels causes the roll due 
to yaw to exert a significant stabilising steering 
correction (this is the same effect as that 
stabilising a motor-cycle, i.e. it varies as the 
rate of change of yawing velocity). 

As has been indicated, an “ egg-box” 
construction was selected to sustain the 
pressure differential of about 3 lb per square 
inch that is expected to be attained in the 
engine bay. The material chosen, for light- 
ness, was aluminium alloy, and stiffness was 


obtained by using “‘ sandwich ”’ panels with 
stabilising cores of ‘‘ Aeroweb ”’ honeycomb. 
The two main beams (26ft by 3ft) and 
four subsidiary beams (13ft by 3ft), which are 
seen in our illustration, use in honeycomb 





TABLE 
Campbell Norris Project Seven “Bluebird” 
Length overall... ... ... 30ft 
Breadth overall vats “as. 
Height overall .:. .. 4ft 9in 
Wheelbase ae 13ft 6in 
. ae ... 5ft 6in 
All up weight ... . 4 tons i 
Power unit . Single Bristol-Siddeley ‘‘ Proteus ” 
705 developing 4250 b.h.p. 
Tyres. . . Dunlop interwoven web ply 4; 
52in diameter ;° 8: 52in section 
Brakes . Girling disc brakes and air brake 


flaps at each side of vehicle 


Fuel ... . B.P. “ Avtur,” 25 gallons capacity 





Development commenced January, 1956. Attempt on the land 
speed record expected to take place about September, 1960, at 
Bonneville Salt Flats, Utah. 


in 0 -002in material, the core thickness being 
3in ; the faces are 18 g aluminium alloy, 
bonded to the core with “‘ Redux ” or, in the 
vicinity of the hot exhaust ducts, “‘ Hidux ”— 
these panels were fabricated by CIBA 
(A.R.L.), Ltd. The “‘ frame ” of the car, by 
which is meant what remains when all detach- 
able panels have been removed, is, as ex- 
plained above, stiff enough virtually to 
isolate the suspension from the engine torque, 
but the removable panels are themselves made 
stiff, principally by honeycomb sandwich 
construction, and secured by stressed fasten- 
ings, so that the tyre-to-ground reactions will 
change by even less than the prescribed 
5 per cent. The securing devices used are 
King shear fasteners but tests of these quick- 
release fittings in tension have shown that 
they may safely be used to retain panels 
against the depression outside and the 
compression inside the vehicle. It may be 
remarked that the consulting engineers 
responsible for the design experimented with 
sandwich panels stabilised with corrugated 
sheet in the manner associated, in this country, 
with Handley Page, Ltd., but since there 
was no cause to stress the core in compression 
in any direction parallel to the surface there 
was no advantage in this construction. 
The ‘‘ frame” is permanently assembled by 
riveting and “* Araldite ’’ bonding ; the side 
bays form very stiff torsion boxes, access to 
the fuel tanks being through the wheel wells. 

The centre of the body is occupied by the 
engine, a 705 “‘ Proteus” giving 4100 h.p. 
at an output speed of 11,100 r.p.m. ; it is not 
anticipated that the car will be power limited, 
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but in any case more power is available from 
later marks of engine. The drive from the 
compressor end of the l.p. turbine line can be 
either by a simple shaft or by a shaft leading 
into a Renold sprag ciutch (factors affecting 
the choice will be outlined in the discussion of 
the tyres). The two final drive units have, as 
indicated above, both shafts in one plane, 
and employ spiral bevel gears with a ratio of 
14:51 (3-64). A simple bevel differential 
is fitted with a locking pin movable only when 
the vehicle is at rest. The gears are of 3 D.P., 
20 deg. pressure angle, 28 deg. 54 min. spiral 
angle, and 24 face width ; at standstill, loads 
may reach 4500 lb per inch face width. The 
duty of these gears is such that the gearboxes 
use the same enter-based lubricant as the 
engine, and additivess to improve the high- 
temperature qualities of the oil are necessary. 
A tank for lubricant adjoins the sump of 
each drive casing, and electric pumps circulate 
the oil independently of engine speed. The 
final drives are carried on large brackets on 
two bulkheads with provision for adjustment 
to align the input shafts with the engine ; the 
torque reactions are taken into these bulk- 
heads by pairs of inclined links at top and 
bottom. 


The output from the differential goes to 
two large tubes with internal splines. Within 
these tubes run the inboard Rzeppa type 
constant velocity points of the Hardy Spicer 
propeller shafts ; a conspicuous contrast with 
conventional practice is that any sliding 
imposed by the suspension geometry takes 
place outside the outer member of the 
universal joint and not inside the inner, thus 
greatly reducing the axial loads that can be 
evoked by friction on the splines. 

On each side of each final drive are 
mounted disc brakes. The energy of the car 
at speed is 75 x 10” ft lb, and so to bring it to 
rest in one minute (which corresponds to 
little more than 0-3 g) involves degrading 
work to heat at over 2000 h.p. To dissipate 
this power in the atmosphere at any but the 
highest speeds is not feasible, but since the car 
is needed to make only isolated single runs 
(one hour may elapse between the runs in 
opposite directions for a record attempt) 
there is no objection in principle to the energy 
being retained on board the vehicle. As 
indicated earlier, at high speed the drag of 
even this streamlined car is a highly effective 
brake, and a pair of drag flaps are fitted which 
will, it is expected, add about 25 per cent to 
the air resistance. It may be interpolated 
that the drag increment due to air brakes is 
fairly sensitive to the detail design of the 
brakes, e.g. presence of upstanding or irregu- 
lar edges, and so not easily determined in 
tests at unrealistic Reynolds numbers— 
should it prove desirable, the effectiveness of 
the drag flaps could probably be improved by 
trial-and-error techniques. It is envisaged 
that the normal stop will be made at roughly 
constant deceleration, the friction brakes 
being applied at 400 m.p.h. and loaded 
progressively as the drag falls off; this 
implies that half the kinetic energy is trans- 
ferred directly to the airstream and half 
degraded to heat at the friction faces. (The 
free turbine engine does consume some 
energy if over-run, but this would be of the 
order of 10 per cent of the total energy dissi- 
pation in the normal friction-braked stop 
outlined above). The requirements drafted 
for the friction brakes were that the friction 
material should withstand at least two normal 
stops to avoid relining a hot brake in the 
middle of an attempt, and that the brake 
should survive, if not remain serviceable 
after, an emergency stop in which the friction 
brakes were left full on from full speed to 
rest. It proved possible to meet and indeed 
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Assembling one of the final drive units : at full power, the tooth loading will 
be 3450 Ib per inch of face width. Sufficient oil is carried for it to be circulated 
only once in a 2} minute run 


exceed (friction pads are expected to last for 
four to five stops) these requirements with a 
conventional brake system. Since there was 
to be no attempt to dissipate much of the 
heat while the car was moving, there was 
every reason to bring the brakes inboard. 
For a heat sink, the disc is more attractive 
than a drum because it lends itself to kine- 
matic design ; while a disc driven from a 
shaft, rather than from a wheel, cannot easily 
be supported other than at the inner edge, 
this was not a limitation in an application 
where ample space was available. To im- 
pede the flow of heat from the sink into the 
transmission, a fixed caliper design with the 
disc riding on a six-pointed spider was 
adopted. Development in the Ferodo Test 
House showed that this duty did not demand 
any advanced concepts such as copper heat 
sinks, sintered metal facings. or ceramic 
friction materials. The final pads, which 
reach a surface temperature of 2200 deg. Fah., 
are of a moulded asbestos-based material 
evolved, interestingly enough, from that used 
in the drum brakes of the Gloster 
‘““ Meteor” ; this machine in its later marks 


was exceedingly heavy for the size of its: 


wheel wells, and the Dunlop brakes fre- 
quently ran hot enough to rupture or ignite 
the air bags expanding the shoes. The 
‘* Bluebird ” brake reaches 1600 deg. Fah. ina 
normal stop, and surface pressures of up to 
200 Ib per sqaure inch are used; each pad is 
63 square inches in area and }in thick. The 
brakes themselves were manufactured by 
Girling, Ltd. ; each disc is 16in in diameter 
and weighs 33 lb 10 oz, while twelve pads at 
5 oz each and two cast magnesium calipers 
bring the total weight of each assembly to 
53 lb. The brakes are operated by compres- 
sed air, thus avoiding problems due to high 
fluid temperatures, and enough air for more 


than thirty applications is carried in two 
reservoirs, one for the front brakes and one 
for the back ; a third reservoir is subject to a 
hand control and applies all four brakes. 
The air brakes are also driven by compressed 
air, a fourth bottle being used to pressurise a 
hydraulic accumulator supplying the actua- 
ting rams ; enough air for one and a half full 
and proportionately more partial extensions 
is carried. 

Scoops bring cooling air into the vicinity 
of the brake discs while the car is moving, 
but the greater part, probably 90 per cent, of 
the heat generated in the friction brakes will 
be carried away by air pumped into these 
scoops after the car has stopped. The 
structure near the brake discs is protected 
from radiation by stainless steel cladding. 

The suspension of the car is simple in 
appearance, having been designed pre- 
dominantly to eliminate angular movements 
of the wheel axis which would generate 
precession couples. Each hub carrier is 
located by a wishbone at top and bottom and 
a track link at the end of the steering arm. 
Ackermann geometry is used. The “ wish- 
bones ”’ are, in fact, pin-jointed frames, the 
length of each member being adjustable to 
vary camber, caster and “ king-pin”’ in- 
clination. The hub carriers, which are 
fabricated in steel, largely stainless FV520, 
are all four identical except for one dimension: 
the wheel axis is offset towards the steering 
arm in two and away from it in the other 
two ; thus by inter-changing, say, the rear 
hub carriers from left to right, which involves 
inverting them, the angle of attack of the 
body can be altered 1 deg. 

Springing is not a problem in the case of a 
car operating on the Salt Flats, since the 
surface is effectively plane—although it is 
worth bearing in mind that at the design speed 
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The cast magnesium brake caliper being offered up to the floating brake disc 
for test on a Ferodo dynamometer : the speed at commencement of braking is 
2600 


r.p.m. 


of the “ C.N.7,” a curvature of 2in in 100 
yards imposes 1 g. One problem that did 
arise was that of selecting a design case that 
would prevent the car being unrealistically 
flimsy, and that adopted was proposed by 
Mr. Reid Railton ; the car should withstand 
being dropped 6in. A rather hard suspension 
was desirable to minimise the precession 
torques arising as the vehicle rolls when 
lateral acceleration is applied or discarded, 
and there was chosen a suspension frequency 
of 120 c/s with a total wheel movement of 4in. 
Since the mere release of the power lever 
when nearing maximum speed causes an 
abrupt transition from 0-3 g forward to 
0-3 g backward, damping was designed to be 
high, no single disturbance causing the 
sprung mass to pass through the equilibrium 
position more than once. The suspension 
units, designed in principle by Norris Brothers, 
Ltd., and in detail by Girling, Ltd., are oleo 
units combining spring, damper and rebound 
buffer. They consist basically of a cylinder 
filled with oil and closed by a piston, the 
combination being loaded in tension (the 
piston-rod passes through a gland in the head 
of the cylinder). An increase in applied 
load causes oil to be forced through an orifice 
in the piston into the hollow piston rod ; this 
displacement is resisted by a charge of 
compressed nitrogen in the piston-rod, 
separated from the oil by a freely moving 
plunger. The movement of oil from the 
cylinder into and out of the piston rod is 
damped by various orifices controlled by ball 
valves. Apart from carrying its load in 
tension, the spring and damper unit is similar 
to many aircraft springs and the Dowty 
motor-cycle suspensions ; it was not con- 
sidered necessary to vary the damping with 
displacement in the manner of some telescopic 
hydraulically-damped suspensions. The 








Friction pads are retained in the caliper by press 

studs : the pad is moulded to fit into the caliper or 

braking plate. Quick in situ replacement is not a 
requirement 


spring is rendered progressive in the bump 
direction by the natural characteristic of an 
air (or gas) suspension and in the rebound 
direction by a series of rubber rings surround- 
ing the cylinder which abut against a flange 
on the piston-rod. The cylinder is extended 
upwards to the top of the hub carrier by a 
tubular tie, fabricated by Accles and Pollock, 
Ltd., through which there passes the propeller 
shaft. The weight of each suspension unit 
is 12 lb. 

The hub carrier, including the. cylinder of 
the suspension unit, turns for steering about 
the wishbone pivots. A travel of 5 deg. 
either way is provided ; the front wheels are 
steered by a recirculating ball screw driven 
by sprocket chain from a bevel box in front 
of the driver. It is intended that no correc- 
tion during a run should call for the driver’s 
grip to be moved round the wheel rim, nor for 
loads in excess of 5lb; the mechanism is 
designed to possess a minimum of friction. 
As the drawings make clear, the “* king-pin ” 
axis passes vertically through the contact 
area, so that there is no self-centre at zero 
speed. The turning circle is 300 ft. 

It will have appeared in the preceding 
paragraphs that the design is in many respects 
dominated by the tyres, and much importance 
attaches to the wheels and tyres. Each hub 
runs on two angular-contact ball bearings 
and carries a steel disc wheel, sharply dished, 
devoid of any lightening holes or other 
stress-raisers. 

The wheel has been stressed to remain 
undamaged if the car rolls over sideways, 
corresponding to a side load on two wheels 15 
per cent greater than the weight of the car. 
The 7in by 4lin tyre is mounted on de- 
tachable rims retained by a ring of nuts ; a 
bead spacer gives a positive grip on the tyre. 
The tyre itself consists of four plies of 
“ Fortisan ” rayon cord and has an outer 
coating of 0-02in natural rubber ; it is of a 
very shallow wide-base section to minimise 
growth with speed, which is expected to 
amount to a fin increase in radius. The tyre 
and tube, also natural rubber, weigh S50 lb, 
and the complete assembly of wheel and tyre 
is balanced to an accuracy corresponding to 
4oz at the periphery. The tyre will be 
inflated with nitrogen to a pressure exceeding 
100 Ib per square inch ; stationary, it deflects 
roughly #in under load. Since the spring- 
loaded Schrader valve will be opened by the 
acceleration at high speeds, the gas is retained 
by the valve cap. 

The duties imposed upon this tyre are 


manifold. One that is not exacting, how- 
ever, is endurance ; a run will last little more 
than a minute, of which only a fraction will 
be spent at high speed, and there is no 
objection to changing tyres after each run — 
this will, in fact, be routine, since it avoids 
inspecting for accidental damage a tyre that 
will be too hot to touch. The fact that tyre 
life can be sacrificed to speed of development 
and consistency in manufacture may explain 
the use of cords of rayon rather than higher 
strength materials such as nylon or steel. 

A study of the effect of tyre performance on 
the vehicle can well begin with the accom- 
panying graph, showing the variation in tyre 
loads throughout a run up to speed and back 
to rest, for one c.g. position. 

Since the Salt Flats allow little more than 
10 miles for a course, a 475 m.p.h. run would 
have no constant speed sector at all. The 
plots show not lines but bands, since tyre 
loads will vary if there is any side force or if 
the angle of attack varies, as it must due to 
change in rolling height with load. The run 
starts with acceleration at 0-6g, diminishing 
to 0-3g at peak speed—it will be recalled that 
drag is capable of imposing 0-3g, so that this 
is, or may be made, a constant thrust acce- 
leration — followed by deceleration — for 
this plot the friction brakes are assumed to be 
applied at full speed — at a close to constant 
rate (the figures on the graph show only that 
component of the deceleration affected by the 
friction brakes). Bearing in mind that 
applying the brakes drives the angle of attack 
negative, so that the tyre loads will tend to the 
upper part of the bands illustrated, it imme- 
diately becomes clear that the critical case for 
the tyre is the front wheel in the high-speed 
decelerating regime ; hence the use of 
aerodynamic drag in the 500-400 m.p.h. 
range. It will, of course, be questioned 
whether the c.g. forward position must be 
used, since it causes the rear tyres to be more 
lightly loaded except under high acceleration. 
The discussion of handling is left till later ; 
but this weight distribution is explained by 
the fact that, since these tyres are not of rigid 
breaker construction, there will be a distinct 
change in the revolutions-per-mile dimension 
as the load is varied. Under power, the rear 
wheels will effectively be smaller than the 
front, and so the engine power will be taken 
predominantly by the front wheels ; if torque 
was transmitted by the tyres without slip, as 
it cannot be, the rear wheels would at the start 
of the run be recirculating power into the 
engine — “Wind up from aft.” No 
quantitative information on the slip due to 
traction or the change in rolling radius with 
speed and load is available for these tyres, so 
no estimate of the magnitude of the maldistri- 
bution of torque is possible, but it is now 
clear why a constant-thrust run-up is pre- 
ferred to the high-initial-thrust acceleration 
that a turbine would tend to provide. It 
appears that even in the case shown, the 
front wheels may be transmitting a thrust 
equal to or even exceeding the normal 
reaction if 0-6g is attained. 

It may be remarked that, in the 475-500 
m.p.h. band, the deflection under load has 
become virtually nil (the tread is experiencing 
8000g) and so this problem may be less 
onerous in future extreme-performance 
wheeled vehicles! The opposite effect ob- 
trudes when breaking ; the free-wheel in the 
forward shaft avoids power being passed from 
the rear wheels to the front brakes, as well as 
allowing the car to turn without stressing the 
transmission. As was mentioned earlier, the 
tyre designer found that the design was 
dictated by the load to be carried rather than 
by the friction forces to be generated, which 
may perhaps be paraphrased by saying that 
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at low speeds the car is significantly over- 
tyred. 

Considerations such as these show that the 
handling properties of the car may present 
problems of some interest, It is clear that 
the c.g. position cannot be regarded as a 
variable in a high-power run, and it is 
anticipated that the tyres will be too sensitive 
for the static margin to be adjusted by 
varying the tyre pressures. From the des- 
cription given of the suspension geometry, 
it will be recalled that the attitudes of the 
wheels can be adjusted ; however, the roll 
centre heights will in all cases be very close to 
zero, so that the only deviations that can be 
controlled will be those depending on roll 
angle. The suspension stiffness can be varied 
by putting less oil and more nitrogen, or 
vice versa, in the springs, and this would allow 
different roll stiffnesses to be obtained at 
front and back. It should be emphasised 
that it is at this stage not known what 
problems will be met in the field of handling, 
since Dunlop tyres are not supplied with 
quantitative cornering force characteristics 
and so no stability assessments can be made. 

It will be appreciated that driving the car 
may be by no means straightforward. The 
driver has an armoured glass panel in front 
of him, and on to this is projected the 
presentation of a Kelvin Hughes accelero- 
meter. This is a “demand” instrument, 
the presentation showing a scale with two 
indices, one denoting the required and the 
other the achieved acceleration. A speed- 
sensing computer drives the demand index 
to execute the diminishing acceleration/ 
constant deceleration programme outlined 
earlier. The conventional instrument panel 
has the instruments needed to check on the 
serviceability of the vehicle. It may be 
observed that the driver wears a mask and 
breathes air from a bottle; this lessens the 
problems of ventilating the cockpit and in 
particular of preventing the glass and 


** Perspex ”’ misting up, while in any case the 
driver would have to wear a microphone for 
his radio link with the support crew. 
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A thermocouple probe is introduced into the tyre casing after a test run. 
the very heavy disc brake on the drum shaft and the automobile brake on the 


wheel shaft. 


At the opposite end to the cockpit, behind 
the rear final drive, an automatic observer is 
installed. The “* serviceability ’’ instruments, 
the speedometer and a galvanometer indicat- 
ing suspension deflection (to provide in- 
formation, not available when the suspension 
was designed, as to how truly flat the surface 
is) are photographed by a camera. Since 
the film cannot be processed and scrutinised 
in the interval between runs, it is intended to 
install a system of radio telemetry (see page 
236, February 5, 1960) to allow the instru- 
ments to be monitored continuously by the 
support crew ; this will have the advantage 
that the driver could be warned of some 
classes of failure in time to limit the damage 
resulting. The instruments, together with 
the oil and fuel pumps, are energised from 
24V batteries ; lead acid cells have been 
chosen, since, in an aluminium car, acid is 
less aggressive than alkali, but because there is 
no starter motor draw to meet the batteries 
are much lighter than normal equipment. 

It will be noticed that, apart from the 
propulsion, all energy demands are met from 
accumulator of one kind or another ; this was 
virtually inevitable since discarding the 
reduction gear deprived the “* Proteus ”’ of its 
auxiliaries. The one take-off is a tachometer 
generator drive on the front transmission. 


TYRE TESTING 


It will be appreciated that the performance 
of the car is vitally dependent on the tyres, 
and that for there to be any reasonable 
prospects of success tyres that are reliable at 
the intended speeds must be available. The 
Dunlop test plant on which the tyres of 
previous British record-breaking cars were 
developed has reached the limit of its develop- 
ment at 420 m.p.h., and so a new test plant 
was undertaken. Construction began in 
January, 1958, but not until September, 1959, 
was one of the tyres for the “*:C.N.7 ” tested— 
it will be clear that, since a large number of 
tyres must be on hand before the attempt, 
twelve months is no long time for develop- 
ment and manufacture of a tyre such as has 
never before been made in this country. 
The new test plant is noteworthy in particular 
for having the wheel under test supported ona 
bed that floats on an air bearing, affording 
extreme accuracy in load measurement. 

The facility is designed to allow the loads 
experienced in bringing a vehicle to rest to be 
simulated, and this involves storing very 
large amounts of kinetic energy. The test 


Notice 


Beyond the wheel is the loading ram 


room was therefore built underground, and 
350 tons of concrete were employed in 
the construction of the cell structure. The 
test plant consists of a drum, driven through 
a torque-meter by a 450 h.p. electric motor, 
and a tyre drive unit. The test wheel, 
mounted on a bed which is supported on air 
bearings so that the load applied to the tyre 
can be accurately measured, is coupled 
through a universally jointed shaft to the tyre 
drive unit, which includes a 250 h.p. electric 
motor and a ‘‘ Dynamatic” brake. The 
tyre drive unit weighs about 12 tons with its 
baseplate, and it is moved backwards and 
forwards as the wheel moves in order to keep 
deflections in the universal joints to a mini- 
mum. This is important because the torque- 
meter is on the tyre drive unit and any errors 
introduced by the joints cannot be eliminated. 

Some interest attaches to the method of 
measuring torque. In the drives to wheel 
and drum there are included calibrated torsion 
springs, at each end of which are toothed 
wheels. Each wheel is scanned by a photo- 
electric detector, and the phase difference 
between the two signals, which represents the 
twist in the torsion spring, is derived elec- 
tronically. These high-frequency signals 
have another use: in high-speed testing, 
drum and wheel are run up to speed separately 
so that windage and bearing losses can be 
measured and subtracted from the power 
consumption when the tyre is loaded on to the 
wheel—tyre and drum are synchronised by 
counting pulses on a “‘ Dekatron” display 
and establishing shaft speeds in the inverse 
ratio of the peripheries. 

The exact diameter of the running tyre is of 
importance to the designer as well as the 
tester, and it is measured by providing the 
television camera that monitors the tests with 
a close-up lens and a graticule electronically 
imposed on the image ; the growth of the tyre 
as it is accelerated can be observed on the 
graticule to 0-00lin. It is also desired to 
measure the deflection of the tyre under the 
applied load, and this is achieved by using two 
cameras, one focused on the rim of the drum 
and the other on the rim of the wheel, and 
observing the distance between the cameras ; 
such a system demands that the cameras be 
moved while maintaining exact alignment, 
and they are therefore mounted on an optical 
bench. In addition, the small depth of focus 
associated with the close-up lens means that 
the centre of the tread and the side of the 
wheel cannot both be in focus, so provision 


/ 
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The tests are observed by closed circuit television. The cameras are mounted on 
a remotely controlled optical bench, so that they can be used to make measure- 


ments of tyre deflections. 


for moving the camera along the line of sight 
is also installed. ; 

In the development of the land speed 
record tyre, as has been mentioned, testing 
has concentrated on establishing load-carrying 
ability at high speeds. However, the facility 
can also test tyres under braking, the 
*“* Dynamatic ”’ brake bringing tyre and drum 
to rest under a programme of speed and 
torque selected beforehand. A further mode 
of testing is to spin up a tyre out of contact 
with the drum, and in this mode speeds of 
675 m.p.h. can be reached. The speed 
available in drum testing is 500 m.p.h. and 
the contact load 1} tons : the machine will 
accept tyres up to 12in wide and 54in diameter. 
The tyres for the “ C.N.7,” which are 52in in 
diameter, have as yet been tested to 24 cwt. 


CONTRIBUTORS OF COMPONENTS AND SERVICES 


Accles and Pollock, Ltd., steel tubes and tubular fabrications ; 
Anderton Springs, Ltd., circlips; Andre Rubber Company, 
Ltd., engine mounting eccentrics ; Automotive Products Com- 
pany, Ltd., self-sealing couplings; Aviation Development 
Corporation, Ltd., Chobert rivets and pip pins ; B.B. Chemical 
Company, Ltd., ‘‘ Bostik’? compounds; Bluemel Brothers, 
Ltd., steering wheel ; Bowden (Engineers), Ltd., Bowden control 
to canopy mechanism ; Bristol-Siddeley Engines, Ltd., engine ; 
The British Aluminium Company, Ltd., aluminium; The 
British Petroleum Company, Ltd., fuel and lubricants ; The 
British Refrasil Company, Ltd., exhaust insulating blanket ; 
David Brown Companies, transmission gearboxes; Brown 
Bayley Steel, Ltd., steel forgings ; Burman and ns, Ltd., 
steering gear ; The Chesterfield Tube Company, Ltd., air bottles ; 
CIBA (A.R.L.), Ltd., honeycomb and bonding ; Crane Packing, 
Ltd., mechanical seals and P.T.F.E. bushes and gasketing ; 
Dowty Rotol, Ltd., machining of drive shafts, couplings, &c., 
dynamic balancing ; Dowty Seals, Ltd., moulded rubber com- 
ponents ; Dunlop Rim and Wheel mpany, Ltd., wheels ; 
Dunlop Rubber Company, Ltd., tyres ; Dunlop Rubber Com- 
pany, Hose Division, flexible hose and fittings ; Electro- 
Hydraulics, Ltd., air brake jacks and systems. mechanical brake 
control system and vehicle jacks ; English Electric Company, 
Ltd., air brake mechanism ; The English Steel Corporation, 
half-shafts_and steel bar; Enxactor, Ltd.. hydraulic control 
circuits ; Ferodo, Ltd., brake linings and “‘ Sindanyo” rings ; 
Thos. Firth and John Brown, Ltd., steel forgings and sheet ; 
Firth-Vickers Stainless Steel, Ltd., stainless and heat-resisting 
steel sheet and bar ; Girling, Ltd., brakes, suspension leg, wheel 
and gearbox suspension wishbones ; Hardy Spicer, Ltd., Birfield 
constant velocity couplings; The Henderson Safety Tank 
Company, Ltd., tanks; Hertfordshire Rubber Company, 
Ltd., rubber sheet and rubber sections ; High Pressure Com- 
ponents Company, charging valves for pneumatic system ; 
The Hughes-Johnson Stampings, Ltd., steel forgings; I. V. 
Pressure Controllers, Ltd., stop cocks and pressure reducing 
valves ; King Aircraft Corporation, quick release fasteners and 
filler caps ; Light Metal Forgings, Ltd., light metal forgings ; 
Joseph Lucas, Ltd., electrical equipment, fuel pump and control 
system ; William Mills, Ltd., light metal castings ; Motor Panels 
(Coventry), Ltd., body structure and assembly of vehicle ; Rubery 
Owen and Co., Ltd., special bolts, standard nuts, bolts, &c.; 
Pioneer Oilsealing and Moulding Company, Ltd., oil seals and 
‘**O” rings ; The Plessey Company, Ltd., plugs and sockets ; 
The Power Flexible Tubing Company, Ltd., flexible metal 
bellows ; Pye, Ltd., Switch Division, micro-switches ; The 
Pyrene Company, Ltd., fire extinguishing equipment ; Ransome 
and Marles Bearing Company, Ltd., ball and roller bearings ; 
Renold Chains, Ltd., sprag clutch, chain and sprockets ; The 
Rymatic Engineering Company, Ltd., solenoid valves; L. 
Robinson and Company (Gillingham), Ltd., Jubilee clips ; 
Rose Brothers, Ltd., spherical ings ; The S.P.E. Company, 
Ltd., oil pumps and fuel pumps; Simmonds Aerocessorieés, 
Ltd., “‘ Nyloc” self-locking nuts and FRAM< separator filter ; 
Smiths Industrial Instruments, Ltd., instruments ; Star Alu- 
minium, sluminium foil lagging ; Tecalemit, Ltd., lubricating 
equipment, filters ; United Springs, Ltd., tension and compreés- 
sion springs ; W. E. Sykes, Ltd., barrelling of drive shaft teeth; 
Triplex Safety Glass Company, Ltd., canopy-screen ; Vickers 
Armstrong (Engineers), Ltd., hubs, oe ; W. Vinten, 
Ltd., cameras ; Arthur Woollacott and Rappings, Ltd., alu- 
minium foil. 








Eighth International Automobile 
Technical Congress 


No. Il—(Continued from page, 850 May 20) 
The Fédération Internationale des Sociétés d *Ingénieurs des Techniques de 
l’ Automobile (F.I.S.I.T.A.) held the 8th International Automobile Technical 
Congress at The Hague on May 9 to 13, and some of the papers presented there were 


summarised last week in the first part of this report. 


The second part.offers a 


further selection of the more important material presented at the congress and 
contained in papers on air pollution, petrol injection vs. carburation, ignition, 
aerodynamics and material selection. 


AiR POLLUTION 


HE paper on the “Prevention of air 
pollution from vehicle exhausts” by 
‘Dr. A. Fitton, of the Warren Spring Labora- 
tory, Stevenage, is of particular interest in 
the light of the Bill adopted recently by the 
State legislature of California which will 
make compulsory within the next two or 
three years the fitting of anti-pollution 
devices in the exhaust systems of vehicles. 
The Bill was largely prompted by the peculiar 
climatic conditions in the Los Angeles Basin 
but the concern over air pollution from 
vehicle exhausts is shared by many outside 
California and Dr. Fitton’s paper presented 
a timely review of the problem. ; 
The emission of pollutants in vehicle 
exhausts is mainly due to incomplete com- 
bustion of the fuel in both petrol and diesel 
engines, which gives rise to such products 
as carbon monoxide, hydrocarbons and 
oxides of nitrogen. The emission and the 
consequent air pollution may be reduced 


either by preventing the formation of pol- . 


lutants or by removing them from the 
exhaust gases. aa 
In the case of the diesel engine the emission 
of pollutants increases with load and becomes 
excessively high when the engine is over- 
loaded. Incomplete combustion which causes 
the formation of pollutants is evinced by 
black smoke and the most successful method 
of combating this is deliberately to limit 
the output of the engine to something of the 
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Fig. 6—Oxy-catalyst exhaust-gas purifier 


order of 85 or 90 per cent of the rated value. 

In contrast to the diesel, the petrol engine 
tends to emit the maximum concentration of 
pollutants at low load, in particular when 
idling or decelerating. Much of the work on 
petrol engine pollution has been carried out 
in the United States where the accent on 
the removal of hydrocarbons is probably 
greater than elsewhere, due to the Los 
Angeles conditions where they give rise to 
eye and nose irritants. The author agreed 
however, during subsequent discussion, that 
carbon monoxide was the greatest menace 
and also drew attention to medical concern 
over oxides of nitrogen. 


The many modifications which have been 
made to petrol engines to reduce pollution 
can be classified as follows: 

(1) Improved carburation by better mixing 
and consequently more uniform mixture 
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Fig. 7—Effect of engine load on the efficiency of the 
catalyst 





strengths supplied to the different cylinders 
of an engine. 

(2) Fuel injection, to maintain greater 
control of the air fuel ratio. 

(3) Air induction at the exhaust manifold, 
through a special port, at the end of the 
exhaust stroke. 

(4) Fuel cut-off during deceleration, either 
of the air-bleed type or the mechanically 
operated shut-off type. 

(5) Retarded throttle, which embodies a 
dash-pot to retard the closing of the throttle 
during deceleration. 

(6) Control of throttle opening by inlet 
manifold vacuum. This is the most effective 
of the last three methods and with this 
arrangement some 50 to 60 per cent reduction 
of the hydrocarbons in the exhaust gases 
has been achieved. 

To remove pollutants from the exhaust 
gases a number of catalytic after-burners has 


been developed. One such unit is the oxy- © 


catalyst exhaust gas purifier shown in Fig. 6, 
which was tested extensively at the Fuel 
Research Station under the author’s super- 
vision. The unit is of welded construction 
in stainless steel sheet and embodies an 
injector nozzle which induces air in order 
to burn combustible products in the exhaust 
gases. The catalyst is stated to be a platinum- 
alumina alloy carried on a ceramic base and 
is in the form of extruded cylinders 3mm 
diameter and 6 to 8mm long. The unit 
replaces the normal silencer of the vehicle 
and was tested in a 10 cwt. van, the effective- 
ness of the catalyst being illustrated in Figs. 
7 and 8. The former shows the influence of 
load on the efficiency of the catalyst with 
respect to oxidation of carbon monoxide 
and hydrogen: it will be observed that the 
efficiency of oxidation decreases with in- 
crease of fuel consumption, which means 
better performance at the lower rates of gas 
flow such as when idling, and that carbon 
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monoxide oxides more readily than hydrogen. 
The results with the hydrocarbons and 
aldehydes were not so well defined. No 
general trend was detected connecting the 
effectiveness of the catalyst and distance 
travelled, but, when the idling conditions 


_ were considered independently, it was shown 


that the efficiency of removal of carbon 
monoxide and hydrogen fell off slightly and 
the efficiency of removal of methane fell off 
appreciably with mileage covered, as shown 
in Fig. 8. 

Another type of catalytic converter, de- 
veloped by the Ford Motor Co. for the 
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Fig. 8—Effect of distance travelled on efficiency of 
the catalyst 


oxidation of exhaust hydrocarbons, is shown 
in Fig. 9. It replaces the normal silencer and 
has the extra air required for combustion 
supplied by a small auxiliary blower. The 
catalysts used are vanadium pentoxide or 
vanadia-alumina and their useful life is 
around 10,000 miles. Another type of 
catalyst, tested at the Battelle Memorial 
Institute, Frankfurt, is cobalt oxide with 
4 per cent of lithium and this is said to 
offer good prospects for further development. 

In the case of diesel engines completing 
the combustion of the exhaust gases is 
difficult because of the low temperature of 


OUTLET 





PERFORATED TUBES 


INLET 


Fig. 9—Ford catalytic converter 


the gas. To overcome this additional hot 
gases are supplied in the oxy-diesel catylic 
exhaust purifier, the hot gases coming from 
a separate combustion chamber fired with 
an independent oil burner. This boost in gas 
temperature, to around 1,000 deg. Fah. com- 
bined with the use of a catalyst downstream, 
enables combustion to take place under 
most operating conditions. In a further 
development of this unit designed to ensure 
satisfactory working temperatures over a 
wide range of conditions with a minimum 
use of auxiliary fuel, the exhaust gases pass 
alternatively through two catalyst chambers, 
the former in each case acting as a preheater 
for the gas, as shown in Fig. 10. 

The coating of cylinder heads and pistons 
with a catalytic ceramic material has proved 
effective in reducing carbon monoxide and 
hydrocarbons during acceleration and idling. 
On the other hand, the Clayton afterburner, 
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which does not employ a catalyst but relies 
upon spark ignition to maintain a stable 
flame, operated satisfactorily with a petrol 
engine during idling and decelerating but was 
ineffective when the vehicle was cruising. 
In the opinion of the author the most 
promising lines of future development would 
lie in the use of small, high-intensity, tunnel- 
type burner, with provision for the intro- 
duction of compressed air to provide the 
necessary turbulence; ignition would be by 
sparking plug. 




















INJECTION VERSUS CARBURATION 


“Injection versus carburation: a com- 
parison of fuel quality requirements,” by 
H. Brockhans, T. F. Cowell and D. M. A. 
Masterman, of Esso A.G. and Esso Research 
Ltd., reported the results of comparative 
studies made using a 1956 Mercedes 300 SL 
car with two different forms of fuel injection 
and with a conventional carburettor 
assembly. As normally supplied with fuel injec- 
tion into the cylinders, the 6-cylinder 3-litre 
engine has a compression ratio of &.55:1 and 
develops 175 metric HP (net) at 5,400 r.p.m. 
For work on carburettor fuel system require- 
ments the Bosch injection equipment was 
replaced by a triple Solex 40 PBIC assembly 
while the timed port injection system utilised 
much of the direct cylinder fuel injection 
system equipment. Other features of the 
engine, such as combustion chamber design, 
compression ratio and spark plug position, 
remained undisturbed. 

Some of the results are shown in Figs. 11 
and 12. The former relates to the octane 
number requirement of the car at full throttle 
using a Modified Uniontown Test procedure 
over a range of ignition timings. Blends of 
primary reference fuels (iso-octane and 
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Fig. 11—Octane-number requirement (primary fuels) 


n-heptane) were used, the octane number 
requirement being defined as the percentage 
of iso-octane in the blend which gives no 
more than “trace” knock anywhere within 
the speed range. Results thus obtained show 
that over the most useful range of ignition 
timing, the octane requirement of the car- 
burettor version is approximately 3 octane 
numbers higher than that for the cylinder 
injection engine and one octane number 
higher than that for port injection. - 

Since the Mercedes 300 SL is a high 
performance car capable of fast cruising 
speeds, a particular study was made of its 
anti-knock requirements in the upper speed 
range using the Modified Borderline Test 
procedure. The results are shown in Fig. 
12: the main difference between the fuel 
systems is that the carburettor system has a 
higher requirement than either type of 
injection at the lower speeds. The tests were 
made with unleaded fuel blends designed to 
emphasize the effect of particular com- 
ponents: fuels 20 and 21 were predominantly 
olefinic, fuel 22 was highly paraffinic and 
fuel 9 contained 75 per cent aromatics. 

In general, the results show that the three 
versions of the car tested—two of them 
necessarily experimental modifications—were 
surprisingly uncritical of fuel quality, at least 
in the range likely to be encountered in 
commercial fuels. 

For satisfactory operation, the cylinder 
injection version required fuels of adequate 
specific gravity and good mid-volatility. 
This system was sensitive to fuels of low 
specific gravity, as reflected by poor com- 
bustion and hesitation at light loads. Fuels 
of good mid-volatility were needed for 
adequate warm-up and good acceleration 
when warm. 

The port injection system as tested had 
certain advantages. The most outstanding 
advantage, particularly noticeable during 
warm-up, lay in its toleration of wide varia- 
tions in fuel volatility. For instance, one of 
the test fuels, with only 10 per cent evaporated 
at 70°C and 27 per cent at 100°C, gave a 
warm-up performance indistinguishable from 
that of a conventional premium gasoline 
(where values of in the region of 25 per cent 
at 70°C and 55 per cent at 100°C would be 
more representative). 

Both injection systems, being volumetric, 
were somewhat sensitive to fuel gravity 
when consumption tests were made. The 
carburettor system was almost unaffected 
by fuel gravity, but was broadly inferior 
to the injection systems regarding fuel 
economy. More significantly, the carburettor 
engine as tested required good mid- and 
front-end volatility fuel quality such as is 
found in premium gasolines now on the 
market. 

Up to the middle speed range, the octane 
requirements of the three systems differed 
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by about 3 octane numbers; cylinder in- 
jection was least critical and carburation 
most demanding. The port injection fuel 
system showed a more effective use of tetra- 
ethyl lead than the alternative fuel systems; 
the carburettor engine is sensitive to the 
distribution of octane quality within the 
fuel blend, but this effect is virtually non- 
existent with the two injection engines. With 
both injection and carburettor fuel delivery, 
the engine tends to be knock-limited at high 
speed when fuels of high olefinic content 
are used. 


IGNITION EQUIPMENT 


The most significant aspect of the paper 
entitled “ A review of problems and develop- 
ments in electric ignition equipment ’ for 
piston engines,” by Dr. J. S. Clarke, of 
Joseph Lucas Ltd., was an examination of the 
amount of energy required to produce 
ignition and of spark plug gap setting. 

Doubts about the value of large spark 
energy and the work of Lewis and von Elbe 
on the ignition of gaseous mixtures in a 
closed vessel led to the conclusion that the 
ignition energy required decreases rapidly 
as the compression ratio of the engine in- 
creases. Thus, for modern high compression 
ratio engines wide plug gap settings are no 
longer necessary, which eases the require- 
ments on the ignition system. 

The investigations were carried out on a 
single cylinder variable compression engine 
over a range of operating conditions. The 
object of the work being both to establish a 
correlation with theory and to ascertain 
whether for high compression engines the 
relatively large plug setting of 0.8mm was 
really necessary. Although in normal running 
such plug settings do not call for excessive 
voltage, they are liable to do so on certain 
engines at full throttle and low speeds when 
peak voltages in excess of 25 KV may occur. 

The investigations were carried out at 
idling conditions as it is under these, where 
the charge density is low, that the maximum 
amount of energy is required. In order to 
obtain stable running the engine was coupled 
to an electric dynamometer supplied with 
current from a Ward Leonard motor- 
generator set which maintained the speed 
substantially constant at 650 r.p.m., onset 
of misfiring being observed by watching the 
ammeter readings. The conditions aie 
therefore equivalent to those on a car ona 
slightly falling gradient, the most severe 
which can be obtained in practice. An elec- 
tronic spark detector served to ensure that 
misfiring was not in any case due to failure 
to spark. 

The essential points brought out by the 
investigations are as follows: 

(1) With a compression ratio of 9:1 the 
ignition energy required for plug settings of 
0-6mm and over is less than that correspond- 
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Fig. 12—Fuel road octane number performance at high speed (modified borderline method) 
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Fig. 13—Relation of ignition energy to fuel/air ratio 
for different spark gap parameters 


ing to the plug self capacity. This is brought 
out on Fig. 13 where the energy necessary 
for ignition is plotted as a function of the 
fuel/air ratio for various plug settings. 
In this series of tests the plug was fed through 
a suppressor and the primary current ad- 
justed so that a single discharge only took 
place. Spark energy was varied by adding 
additional capacity to the self capacity of 
the plugs. The ordinary U curves for energy 
were only obtainable for gap settings of less 
than 0.5mm, for larger settings the energy 
corresponding to the self capacity, approxi- 
mately 0.2 millijoule, was sufficient. 

(2) With fuels such as town gas containing 
a high percentage of hydrogen, the ignition 
energy is less than that corresponding to 
self capacity for gaps as low as 0.4mm at 
the same compression ratio. 

(3) The range of ignitable mixture was a 
function of both gap length and compression 
ratio. The results are summarised in Fig. 14, 
which shows clearly the necessity for large 
gaps on low compression ratio engines, 
while for engines with a ratio of upwards 
of 8:1 very little gain is obtainable by 
exceeding a gap of 0.5mm. Further, any 
gain obtained is chiefly on the rich mixture 
side, which is not of importance. 

(4) For gap settings less than the quench- 
ing distance spark energy is of importance 
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Fig. 14—Weakest burnable mixture as function of 
compression ratio and necessary spark gap length 


and it was found that a given amount of 
energy was in this case more effective when 
spread over a period of time than when 
concentrated into a single high energy 
capacity discharge. 

A further piece of work carried out on 
the same engine covered peak-to-peak 
pressure variations: no relation whatever 
could be -traced between these and spark 
characteristics and the propagation of the 


combustion wave through the cylinder head 
bore no relation at all to its igniting source 
although the peak pressure scatter could be 
reduced substantially by simultaneous ig- 
nition at three points. 

Experiences on the road on multicylinder 
engines has in general confirmed the results 
obtained on the single cylinder unit. Road 
tests are naturally more difficult to control 
and accurate observations of low load 
missing more difficult to make. However, 
they indicate some advantage under light 
load and particularly over-run conditions 
of a multiple spark or one of longer duration. 


AERODYNAMICS 


Continued references in technical literature 
to work done in Germany during the thirties 
underline the paucity of published informa- 
tion on more recent investigations into the 
aerodynamics of passenger cars and in view 
of the latter the paper by A. L. Haynes, of 
the Ford Motor Company, U.S.A., on 
** Aerodynamics and the modern car” con- 
tained several points of note relating to 
current practice. 

Most of the automotive wind tunnel 
techniques have been borrowed directly from 
aircraft procedures but there is one problem 
unique to them, namely the representation 
of the ground. The car on the road is 
moving in relation to both the air and the 
ground, and no boundary layer exists on 
the road. In the wind tunnel, if the road 
is represented by any form of plate, the air 
moves along the plate and the boundary 
layer grows in thickness in the direction 
of flow affecting measurements. There are 
several possible ways of representing the 
ground and the one selected by the Engin- 
eering Research of the Ford Motor Company, 
to whose practices the paper was confined, 
was the fixed ground board representation. 
Exclusive surveys of velocity distribution and 
boundary layer over the ground board 
indicated that best conditions were obtained 
using a 4 by 8 foot plate, ? of an inch thick 
with rounded edge, supported on struts 4in 
off the tunnel floor. 

Another major problem is the choice of a 
wind tunnel scale model and 3-scale was 
standardised, dictated by several factors. 
First, it was found that it is necessary to 
duplicate full-scale Reynold’s Number. Many 
early tests on small, simple models showed 
drag coefficients to be constant with varying 
velocity, but this is not true on the detailed 
$-scale models. Variations of 20 per cent 
were found in drag coefficient and larger 
variances in the other coefficients. To 
duplicate Reynold’s Number for 100 m.p.h. 
car speed means the 3-scale model must be 
tested at 267 m.p.h. If a smaller model is 
used the tunnel speed must go up, and it 
soon reaches the point where local velocities 
on parts of the body are high enough to 
create compressibility effects. Going to a 
larger model allows lower velocities but to 
keep the blockage ratio (of model cross 
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section to tunnel cross section) in the 
acceptable 3 to 5 per cent range requires a 
very large wind tunnel. 

Still another point in favour of the 3-scale 
is that advanced styling normally is done 
in this scale, so the clay models are directly 
adaptable for making wind-tunnel plastic 
models. Glass fibre reinforced plastics are 
ideal for models, and the models can be 
readily laid up by hand methods in a plaster 
mould taken from the original clay model. 

Typical results obtained with 3-scale 
models of vehicles in the American small 
car and experimental class are shown in 
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Fig. 15—Vehicle drag coefficients 


shown on the right aerodynamic factors 
were the primary consideration. In the case 
of vehicle ““D” it is estimated that if the 
wheels were fully enclosed within the body, 
the drag coefficient could be reduced further 
from 0.310 to 0.220. 

The VDS-I vehicle represents a full aero- 
dynamic design accomplished with the same 
package dimensions as the current Ford 
Falcon car and with a flush bottom the drag 
coefficient was reduced further, from 0.279 
to 0.190. In these comparative studies, the 
drag coefficients are for the basic body and 
do not include cooling system drag. 

To achieve the low drag of the VDS-I 
required a departure from conventional roof 
lines : curves of the windscreen and roof 
were developed to give the smallest flow 
acceleration possible, followed by gradual 
deceleration, so that the boundary layer 
remained attached far down the body giving 
a small wake and low drag. The same was 
done at the sides, with the result that the 
maximum height and width of the body occur 
well aft, at better than 65 per cent of the 
vehicle length from the front bumper. 

The VDS-II represents a body design in 
which only the nose section was changed 
from the VDS-I, resulting in the lower 
drag coefficient of 0.240 composed with 
0.279. 

To correlate wind tunnel model results 
with full scale vehicle, extensive work was 
done with a 1955 model Ford car. First, the 
car was towed in a large box which com- 
pletely enclosed it on the four sides and top. 
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The differential assembly was removed and 
all brakes backed off. This procedure estab- 
lished ‘the rolling resistance total of tyres, 
bearings and seals. The car next was driven 
over the speed range with a driveshaft 
torque meter of the strain gauge type, and 
the total horsepower required at the rear 
wheels was measured. The aerodynamic 
drag from wind tunnel tests then was added 
to the cooling drag plus the rolling resistance, 
which was adjusted for the effect of power 
transmission in the tyres, and a load curve 
obtained which agreed remarkably well with 
the results obtained with the car, as shown 
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Fig. 16—Correlation : model to full scale 


in Fig. 16. Good agreement is also said 
to have been obtained with the car “B” 
and the Falcon. 


MATERIALS SELECTION 

One of two general papers on material 
selection, entitled ‘‘ Materials selection for 
automobiles in the U.S.A.”, by J. Gurski, 
Ford Motor Company, U.S.A., emphasised 
the economic aspects of the subject. Rela- 
tively little specific information has been 
published on this subject, which still receives 
less than its due share of attention not only 
in the training of young engineers but in other 
spheres. Thus, as the author pointed out, 
metallurgists most often discuss the technical 
aspects of their work and concern themselves 
only incidentally with the economic aspects. 
Yet their companies are at a competitive 
disadvantage when they employ a material 
more costly than necessary. 

An example of possible reduction of 
metal costs is shown by steel. Many people 
consider the cost of steel as something that 
can not be changed except by a revision in 
the requirement from alloy steel to carbon 
steel. However, this is far from true. There 
are many metallurgical requirements for 
which extra costs are charged. Therefore, 
detailed qualities should be specified only 
when really needed. 

Typical examples of current steel pricing 
in the United States are shown in the follow- 
ing table and even a casual study of this 
discloses the importance of proper selection. 
For example, the hasty specification of a cold 
finished alloy bar as an engineering require- 
ment where a hot rolled bar is adequate 
would result in a penalty of 2.30 dollars per 
100 lb., or 34 per cent. Similarly ill-con- 
sidered chemistry, quality or treatment 
requirements could result in increased costs. 

Dr. C. F. Bona, of Fiat S.A., in his paper 
on “ How to select new materials for the 
automobile ” discussed the types of tests 


devised to anticipate the behaviour of com- 
ponents made with new materials or pro- 
cesses. In particular, he referred to the 
cutting down of fatigue test time by the use 
of the progressive action method with 
which, if after a given number of cycles 
at a given load, no failure occurs, the load is 
increased, and if this also proves ineffectual 
the load is stepped up to a higher level. 
Using Miner’s hypothesis that the cumulative 
damage is obtained by adding up the damage 
produced at each load it is possible to 
estimate the component fatigue limit with 
an accuracy often sufficient in practice and 
with a considerable saving in testing time. 
Preliminary work has also shown that in 
creep work a hypothesis similar to Milners 
is valid, within a limited temperature range. 
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Another field in which a shortening of 
testing time has been sought is one of 
exposure to atmospheric agents, and as part 
of its environmental testing programme the 
Fiat Company has established a station at 
Singapore. Experience of many years has 
proved that an exposure of 6 months in 
such location is sufficient to disclose the 
weak points of a given paint and this has 
been used as a standard for accelerated 
laboratory test methods. The accelerated 
weathering method involves 500 hours’ 
exposure according to a 64-16 light/water 
cycle programme and with light enriched 
by radiation of a mercury source which, in 
its effects, is equivalent to the six months 
natural exposure in Singapore ; the accelera- 
tion factor is thus about 8. 


Isotope Research Laboratories 


The Isotope Research Laboratories (Wantage, Berks.) of the United Kingdom 
Atomic Energy Research Establishment was set up in 1956 to conduct research into 


the uses of radioactive isotopes and of large sources of radiation. 


An outline of its 


activities and, in particular, those of its Technological Irradiation Group is given 


here. 


Reference is made to a pilot plant for studying the irradiation of packaged 


materials as a continuous commercial process over a wide range of doses, and toa 
series of cells for the experimental irradiation of batches of materials at controlled 
temperatures within the range of 0 to 140 deg. Cent. 


ARLY in 1956 the A.E.R.E. Isotope 
Research Division, which is responsible 
for research into the uses of radioisotopes 
and of large sources of radiation, began to 
transfer its work from Harwell to a new site 
at Grove Airfield, near Wantage, Berks. 
Since the scope for conversion of the existing 
airfield buildings was limited a construction 
programme was started and it is now nearing 
completion. 

The Technological Irradiation Group was 
the first to move to Wantage and, initially, it 
was housed in buildings such as the airfield 
control tower until the new group building was 
ready. To-day the group has a staff strength 
of about a hundred and operates several 
irradiation sources : they include a number 
of cobalt-60 cells ; a linear accelerator ; a 
fuel element “‘ pond ” at Harwell which uses 
radiations from spent reactor fuel ; and the 
recently commissioned package irradiation 
plant (referred to below) which is designed as 
a versatile pilot plant to give experience in 
the commercial application of irradiation as a 
continuous process. 

By its terms of reference the Technological 
Irradiation Group is concerned with irradia- 
tion effects in three main fields (sterilisation, 
plant genetics and the initiation of chemical 
reactions) and is subdivided into five sections. 

(1) The Biology Section is concerned with 
the effects of radiation on plants, particularly 
with mutations and the crossing of otherwise 
incompatible strains, leading to improved 
breeding strains. 

(2) The Chemistry Section works mainly 
on polymerisation, halogenation and oxida- 
tion, with the aim of introducing improve- 
ments in plastics and in industrial chemical 
processes. 

(3) The Entomology Section studies radia- 
tion as a means of exterminating pests in 
stored products (such as weevils in grain) 
and of controlling other insects. 

(4) The Food and Medical Section examines 
the possibilities of sterilisation by radiation 
as applied specially to surgical appliances 
and medical products, and is also doing 
long-term investigations into food preserva- 
tion. 

(5) The Physics and Engineering Section is 


responsible for the operation of the group’s 
irradiation equipments and for the design and 
development of industrial irradiation plants. 

More recently the Wantage establishment 
has absorbed the Isotope School, the Physics 
Group and, latterly, the Chemistry Group, 
whose arrival completes the transfer of staff 
of the Isotope Research Division from 
Harwell. Although the Reactor and 
Measurements Group (which deals with 
experimental reactor irradiations and radio- 
activity measurements) is still at Harwell its 
standards section is now at Wantage where it 
can work closely with the Physics Group. 

The Isotope School moved to Wantage last 
summer after eight years at Harwell and 
continues to give basic training in the uses of 
radioisotopes in research, industry and 
medicine to students from all parts of the 
world. Besides the basic four-weeks course, 
specialised courses are held on such subjects 
as medical applications, radiological pro- 
tection and autoradiography, and there have 
also been courses for the non-technical 
directors of commercial organisations de- 
signed to show the potentialities of radio- 
isotopes in industry. 

The Physics Group, which moved to 
Wantage in the autumn, carries the main load 
of the Isotope Division’s experimental and 
advisory service which endeavours to solve 
by adaptations of radioisotope techniques, 
practical problems posed by _ industry, 
hospitals and other bodies. The main 
activities of the group are in the industrial 
uses of radioactive tracers for gas and liquid 
flow investigations and such problems as the 
efficiences of mixing processes ; the develop- 
ment of instruments for the detection and 
measurement of radiation ; the application of 
radio-tracers to geological and allied prob- 
lems such as measurement of coastal erosion, 
underground water movement and mineral 
prospecting, and (with the Chemistry Group) 
studies of metallurgical processes. 

The Chemistry Group, still in the process of 
removal from Harwell, is concerned with the 
chemical aspects of using radioisotopes in 
industry and medicine, including improve- 
ments in methods of preparing radioactive 
compounds. For example, in analytical 








896 


chemistry, the technique of radio-activation 
analysis enables minute constituent quantities 
to be detected and measured. In physical 
chemistry, metallurgical processes such as 
electroplating and casting have been studied 
to learn what happens at the various stages. 
The ‘group collaborates with hospitals in 
investigating the affects and distribution of 
radioisotopes in animals, and a small section 
conducts tracer research in bacteriology. 
Finally, there is a newly-formed Industrial 
Liaison Group which demonstrates by visits 
to industrial areas the potentialities of radio- 
isotope applications in commercial processes. 


GAMMA IRRADIATION 


The Technological Irradiation Group has 
three kinds of gamma source which are 
available for research and pilot irradiation 
work. They consist of a series of cobalt-60 
cells, a package irradiation plant and (at 
Harwell) a plant using spent fuel elements. 

Cobalt-60 Cells——There are twenty-three 
concrete-shielded experimental cells at 
Wantage. Each contains from 100 to 10,000 
curies of cobalt-60 in forms ranging from 
*“‘ paint” sources to clusters of articulated 
rods, 3ft long. Normally, many of these 
cells are engaged on internal research work 
for the group, but there is capacity for the 
irradiation of materials and specimens from 
other establishments and from industrial 
clients. Batches of material weighing up to 
1 cwt can be treated with widely varying dose 
rates. In small samples dose rates may reach 
200,000 rads per hour, the dimensions of the 
samples being limited by the requirements of 
dose uniformity. Constant temperatures can 
be maintained within the range of 0 to 140 deg. 
Fah. and studies can, therefore, be made of 
the merits of a combination of irradiation and 
cold storage of perishable food products. 

Package Irradiation Plant.—The feasibility 
of an irradiation process having been demon- 
strated in the laboratory a pilot processing 
plant has been built at Wantage for studying 
the commercial applications ofirradiation for 
the sterilisation of packaged materials. 

This plant, illustrated here, is designed for 
the automatic handling of packages (measur- 
ing 14in by 12in by 9in) by a conveyor system 
through an irradiation process which pro- 
vides doses ranging from 10,000 rads to 
5 megarads. It has a capacity for handling 
and irradiating packages totalling about 
100 cubic feet per day with a sterilising dose 
of about 2-5 megarads and larger quantities 
at lower doses. Possible uses include the 
sterilisation of blankets, food and drugs, and 
it may be recalled that a somewhat similar 





Pilot plant for irradiation of packaged products at the A.E.R.E. Wantage research laboratory. 
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The door to the package irradiation cell weighs about 11 tons and is operated by handwheel. Mechanical 
interlocks prevent the door from being opened except when the cobalt-60 source is located at the bottom 
of the water storage pond 


plant is installed in Australia for the sterilisa- 
tion of wool for carpet making. 

The Wantage package irradiation plant 
consists of two input storage racks, two 
input “‘ Paternoster ”’ elevators, an irradiation 
unit consisting of a gamma-ray source and 
handling machinery to effect the controlled 
passage of the packaged materials around the 
source, two output “ Paternoster ” elevators, 
and a large output storage rack. 

Briefly, the sequence of operations is as 
follows. The input storage racks are loaded 
manually with packages. Thereafter the 
process is automatic, the packages being fed on 
to one of the “Paternoster” conveyors |(the 
lattice structures can be seen in our illustration 
below) and thus transported through 
the concrete shield roof of the irradiation 
chamber. Here the packages are transferred 
to a conveyor which carries them in a series 
of passes in a vertical plane beside the source. 
Finally, the irradiated packages are trans- 
ferred to one of the output “ Paternoster ” 
elevators and discharged to the gravity- 
operated storage rack which can be seen on 
the right centre of the illustration. 

There are two complete systems of input 


Packages 


are handled automatically in a system of conveyors and lifts and make ten passes along the length of the 
source (180,000 cruies of cobalt 60). Pre-treatment storage racks can be seen in the foreground 


and output conveyors, each with its own 
storage racks. In the irradiation chamber 
the source (consisting of a rack of vertical 
tubes containing cobalt-60) is, in its operating 
position, sandwiched between the two con- 
veyor systems. Thus optimum use is made 
of the field of radiation and, since the two 
conveyor systems can be operated inde- 
pendently at different speeds, two batches of 
packages can be irradiated simultaneously 
to receive different doses. 

The source consists, initially, of 150,000 
curies of cobalt-60 contained in fifty-four 
hollow stainless steel rods arranged to hang 
in a vertical plane in the operating position 
between the two conveyor systems ; the 
rectangular frame of rods measures about 
7ft by 2ft. When the source is not in use it is 
lowered into a pond of demineralised water 
below the irradiation chamber. This pond 
is 18ft deep and provides a safety margin of 
6ft for handling the rods during loading of the 
source. In the storage position the rods in 
their frame are inclined from the vertical. 
The pond is lined with stainless steel and the 
demineralised water is continuously circulated 
through a purification system. 

Internally, the irradiation chamber 
measures 20ft by 20ft by 14ft high. Shielding 
is provided by walls and roof of concrete 
5ft 6in thick. Access to the chamber is 
obtained through a stepped plug door 
(illustrated above) which is mechanically 
interlocked with the source and cannot be 
opened unless the source is in the storage 
position. The plug door moves on rails and 
is operated by a handwheel. Interlocks 
ensure that the source cannot be raised until 
the chamber has been inspected and the door 
has then been locked shut. The whole plant 
is designed to “ fail safe’’ and the safety 
system includes the monitoring of radiation 
levels. 

It is stated that the cost of treating one 
cubic foot of material with a dose of about 
2:5 megarad is about fifteen shillings. But it 
will be appreciated that this figure relates to a 
pilot plant which has been designed mainly 
for experiment, providing a much wider 
range of speed and dose variations than would 
be required in a plant tailor-made for a 
specific application ; substantial cost 
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reductions should therefore be possible. 

The detailed design and construction of the 
mechanical handling and storage equipment 
of this pilot plant was carried out by the 
Owen Organisation in collaboration with the 
engineering division at Harwell who prepared 
the general design and specification to the 
requirements of the Technological Irradiation 
Group. The main Owen companies that 
were concerned in this contract were Rubery 
Owen and Co., Ltd., Darlaston, and Electro- 
Hydraulics, Warrington. 

Spent Fuel Element Assembly.—At Harwell 
the fission products contained in the spent 
fuel elements from the materials testing 
reactors “‘ Dido ”’ and “ Pluto ” are used as a 
water-shielded source of gamma radiation. 
The total activity is normally between 1 -5 and 
2 megacuries. The water pond is 20ft deep, 
allowing 8ft for storage and manipulation of 
the elements with a minimum sheilding depth 
of 12ft of water. The main bay of the pond 
houses the assembly, while a smaller bay is 
used for “‘ cropping ’’ elements and for load- 
ing the used elements into transport flasks. 

When - either of the high flux reactors 
“Dido” or “ Pluto” is shut down, some spent 
fuel elements, having an activity between 50 
and 100 kilocuries each, are transferred from 
the reactors in a 23-ton lead flask to the 
cropping pond. Each element, attached to a 
steel rod in the flask, is lowered to the first 
shear, where it is parted from the rod and is 
guided by a chute to the main cropper. Here 
it is clamped into a jig and the unwanted 
end-pieces are sheared off. The active 
portion of the element is moved into a hatch 
between the two bays. Water drawn from 
this hatch is monitored for contamination. 
No leaking or seriously contaminated element 
has yet been received. 

On reaching the irradiation bay, each 
element is placed in a cadmium can carrying a 
spigot on its base. A heavy stainless steel 
baseplate drilled in a regular lattice receives 
the spigots of the fuel cans and of irradiation 
cans. There are 300 possible fuel can posi- 
tions. Only about 100 fuel elements and up 
to fifty irradiation cans occupy the pond at 
any time, and the spare positions permit 
flexibility of grouping. Fuel and irradiation 
cans are moved under water by means of long 
hooks. Watertight cylinders of aluminium 
are used as irradiation cans, and are ballasted 
to give a weight in water of about 2 lb. Two 
diameters (33in and 7+}in), each of two lengths 
(30in and 48in including ballast), are used. 
The spacing of the baseplate lattice is such 
that a can of either diameter may be position- 
ed closely within a group of four fuel cans. 
Objects too large for the cans may in some 
cases be irradiated uncanned or in a polythene 
sheath. A limited number of cans may be 
provided with service lines to the surface. A 
light ‘‘ bridge’ suspended a few inches above 
the surface is used for most operations. A 
heavier motor-driven “‘ bridge’’ and a 25-ton 
crane are also available. 

The pond contains demineralised water, 
and water from each bay is circulated through 
its own filter and ion-exchange column. 
The pumps are automatically stopped and an 
alarm sounded if the water level falls more 
than a few inches. Visibility in the pond is 
excellent, and contamination is kept down to 
about 10~ uc/per millilitre. The cropping 
bay shows a slight rise of activity for a day or 
two after the reception of fresh elements. 
This rise is due mainly to Na**. An ionisa- 
tion chamber is used for daily measurement 
of gamma-ray fluxes, and is regularly checked 
against ferrous sulphate dosimeters. 

The maximum gamma-ray dose rate ob- 
tained in the 3%in cans is approximately 
4 megarads per hour, falling to about 


2 megarads per hour before fresh elements are 
available. The corresponding dose rates in 
the 7iin can are about half the above. 
Variations in dose rate over the length of the 
can may be largely cancelled out by arranging 
the material in two packets, each one-half of 
the working length of the can, and reversing 
the packets when half the required dose has 
been given. These packets are preferably 
20in to 22in long. 

Charges for irradiation in this unit are 
stated to be about ten shillings per cubic foot 
per megarad. 


RESEARCH PROJECTS 


Some items of research work in hand at the 
Wantage laboratories are briefly summarised 
in the following notes, which relate mainly to 
the activities of the Physics Group in the 
development of tracer applications, radiation 
detectors and methods of thickness gauging 
and analysis. 


Accurate Measurement of Turbulent Flow 
in Pipes Using Radioactive Isotopes.—The 
measurement of turbulent flow of fluids 
using radioactive isotopes was proposed about 
1920, but until recently it has been of quali- 
tative interest only due to lack of precise 
knowledge of the accuracy and convenience 
of the method. 


Working in collaboration with the National 
Engineering Laboratory, Glasgow, it has now 
been shown by the Wantage laboratories that 
the “isotope dilution method ’’* is a satis- 
factory alternative to the non-radioactive 
“salt dilution method” and has certain 
advantages, such as when measurement of the 
flow of salt water is required. Another 
method, the “isotope velocity method,” 
when applied to turbulent flow in pipes is 
convenient and can be operated with an error 
of approximately +0-5 per cent for large 
flow rates. 

Measurement of Mixing and Throughput 
Characteristics in Glass Manufacture.—Pro- 
cess characteristics of a large number of 
industrial plants have been investigated by 
radioactive tracer techniques. In a specific 
study to determine the degree of mixing 
occurring during the various processes of 
sand treatment for glass manufacture a small 
quantity of sand was “labelled” with a 
radioactive isotope and traced through from 
sand field to final sheet glass. The informa- 
tion obtained from this kind of investigation 
provides valuable information for planning 
improvements to plant. 

Detection of Leaks in Hermetically-Sealed 
Components Using 85Kr.—For certain transis- 
tor applications such as computers or under- 
sea repeaters, long term stability of their 
characteristics is essential, and this result can 
only be achieved if they are perfectly sealed. 
Leaks as small as 10-'* st. ml. per second 
have been detected using 85Kr, and this is 
several orders of magnitude smaller than can 
be detected using conventional methods. 
The components are immersed in an atmos- 
phere of 85Kr at high pressure so that some 
radioactive gas enters the leaking components. 
After removal of the components from the 
high pressure container the amount of 85Kr 
inside is determined simply by measuring the 
intensity of radiation emitted and this inten- 
sity gives a quantitative indication of the size 
of the leak. 

Transportable Apparatus for Low Level 
Measurement of Tritium.—The use of tritium 
as a tracer for water movement enables water 
pollution investigations, leaks in dams and 
canals and evaluation of underground water 
supplies to be made. Of particular interest 





y —R3028, 1959. H.M. Stationery Office. 


* Repo R.E. i 
-R.E.—R3090, 1959, H.M., Stationery Office. 


rt A. 
t Report A. 


897 


2 


is the determination of the water balance of 
the London Basin. For field experiments 
measurement of the tritium content of the 
radioactive sample is required on the site. 
An apparatus is being developed which is 
transportable and consists of a unit for 
converting tritiated water to tritiated hydro- 
gen gas which is counted in the gaseous state 
in a Geiger counter. 


Radioisotope X-Ray Fluorescence Spectro- 
meter.—For many of the simpler applications 
of X-ray fluorescence spectrometry, an in- 
strument comprising a radioactive source of 
electromagnetic radiation and a proportional 
counter detector is suitableft. Convenient, 
long-lived sources are 241Am, and tritium and 
147Pm Bremsstrahlung. The most successful 
application is for coating thickness measure- 
ment and the instrument is used, for example, 
for tin, zinc, copper, nickel, chromium or 
lacquer on steel, platinum on titanium, ink on 
paper and for silver plate. Simple analysis 
is sometimes possible, such as, for example 
the copper content of brass, molybdenum 
content of steel, the tin or lead content of 
solder and the copper or tin content of copper- 
tin alloys. 

A Gamma-Backscatter Instrument for Wall 
Thickness Measurement.—To meet the need 
for measurement of the wall thickness of a 
pipe or tank, when one side only is accessible, 
an instrument has been developed using a 
20uc source of 60Co and a scintillation 
counter. It is based on the principle that the 
intensity of radiation scattered back to the 
counter from the wall increases with increasing 
wall thickness. 

Determination of Concentration of Sulphur 
and C/H Mass Ratio of Petroleum Products.— 
Sulphur is a naturally occurring contaminant 
in petroleum products and must be reduced 
below prescribed concentrations before the 
products are marketed : many hundreds of 
sulphur analyses are carried out daily in 
refineries and other analytical laboratories. 
Tedious, time consuming chemical analyses 
have now been replaced in the majority of 
laboratories by an X-ray absorption method. 
Using a tritium Bremsstrahlung source of 
X-rays an accuracy of 0.03 per cent by weight 
is achieved. The accuracy of the method 
depends on a knowledge of the C/H mass 
ratio, which can be determined by substituting 
a 90Sr beta source for the X-ray source. 
The C/H mass ratio is measured with an 
accuracy of 0-2 unit. 

Ionisation Chamber for Detection of Ter- 
phenyl in Helium at 300 deg. Cent.—Terphenyl 
is being considered as a coolant moderator in 
a reactor and it is essential to detect any 
leakage of the terphenyl into the helium 
blanket, which is at a temperature of 300 deg. 
Cent. One method of detection is to pass 
the helium stream through an ionisation 
chamber containing a radioactive source. 
Small concentrations of terphenyl in the 
helium give an increase in the ionisation 
current. Concentrations less than | per cent 
are easily detected. 

Instrument for Determination of Soil Density 
and Moisture Content.—In the construction 
of roads, airfields, buildings, earth dams, &c., 
many hundreds of determinations of soil 
density and moisture are taken. Radio- 
isotope methods are simple, rapid and can be 
made in situ. Density is determined with an 
accuracy of 1 per cent using gamma-ray 
absorption or backscattering. Moisture con- 
tent is measured with the aid of a radioactive 
source of fast neutrons and a slow neutron 
detector ; the fast neutrons are slowed down 
by collisions with hydrogen atoms and thus 
their number is dependent on water content. 
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Centenary of the Royal Institution of 


Naval Architects 


T was as a result of a meeting called in the 

Autumn of 1859 by John Scott Russell, the 
builder of the ‘“‘ Great Eastern,” that, at 
another meeting held on January 16, 1860, at 
the Royal Society of Arts, the Institution of 
Naval Architects was established. To cele- 
brate the hundreth anniversary of founding 
the Institution which, by a Supplemental 
Royal Charter, now bears the title the Royal 
Institution of Naval Architects, a centenary 
meeting was held in London last week. This 
was attended by official delegates from 
Australia, Belgium, Canada, Denmark, 
France, Germany, Holland, India, Italy, 
Japan, Norway, Portugal, Spain, Sweden, 
U:S.A., U.S.S.R. and Yugoslavia, and from 
other technical and maritime societies in 
Great Britain. In addition to the official 
delegates and guests the meeting was attended 
by nearly 700 members and their ladies. 

On Tuesday, there was an informal recep- 
tion and luncheon in the foyer of the 
Royal Festival Hall, followed by a meeting in 
the Royal Festival Hall, which was preceded 
by an organ recital given by Dr. Osborne 
Peasgood. Viscount Runciman, the presi- 
dent, opened the proceedings and commented 
that 100 years was not really old when it was 
remembered that Lloyd’s Register of Ship- 
ping was currently celebrating its two hundreth 
anniversary, while the Royal Society had com- 
pleted 300 years of existence. Scientific curi- 
osity was responsible for the founding of the 
Royal Society, while more prosaic commercial 
reasons, namely the need for underwriters to 
have information and technical data con- 
cerning the ships at risk, caused Lloyd’s 
Register to come into being. With regard to 
ourselves, said the president, the transition 
from wooden sailing ships to steam-driven 
war ships involved scientific solutions, rather 
than the empirical, in the solving of problems 
and thus the need for a technical body to 
advance the science and art of naval archi- 
tecture. The president went on to welcome 
the representatives of kindred institutions and 
of learned societies at home and abroad and 
then asked His Royal Highness, the Duke of 
Edinburgh, formally to open the centenary 
meeting. : 

Prince Philip reminded members that, 
although an honorary member of the 
Institution, he had served as a naval officer, a 
group of people, he said, who were extremely 
critical of naval architects. Nevertheless, he 
agreed that ship designers and builders had 
to solve more problems and satisfy more 
conflicting requirements than others. The 
Duke noted the changes in materials and 
methods and thought that to scientific 
knowledge and technological skill should be 
added intellectual ability, and that one object 
of the Institution was to stimulate intelligent 
reasoning. His Royal Highness then presented 
the Institution’s Diploma of Honorary 
Membership to Admiral of the Fleet, Lord 
Chatfield, a past president; Admiral of the 
Fleet Viscount Cunningham of Hyndhope, a 
past president; Monsieur A. Augustin- 
Normand, the president of the Chantiers et 
Ateliers Augustin Normand; and Dr. P. T. 
Pereira, the Minister President of Portugal, 
on whose behalf the Portuguese Ambassador, 
General Abranches Pinto, received the 


Diploma. 
Following the presentation of diplomas, 
Viscount Runciman stated that many 


messages of goodwill had been received from 
all parts of the world and that several 
scientific bodies had expressed a wish to 
present tokens of their good wishes. These, 
in the form of addresses, were then presented 
to and accepted by the president from the 
Royal Society of Arts, represented by Mr. 
O. P. Miles who also presented a glass 
goblet; the Norwegian Society of Engineers, 
represented by Dr. C. N. R. Aamundsen, 
who presented a silver model of a viking ship; 
the Institution of Danish Civil Engineers, 
represented by Professor C. W. Prolaska, 
who presented a porcelain statuette ; the 
Portuguese Institution, represented by Com- 
modore V. J. Taborda Ferreira ; the Swedish 
Society of Technology, represented by Rear 
Admiral I. Oldenburg, who presented a 
medal ; the Society of Naval Architects and 
Marine Engineers, U.S.A., represented by 
Rear Admiral A. G. Mumma ; the Society of 
Naval Engineers, represented by Mr. R. 
Miller ; the Scientific Technical Society of 
Shipbuilders of U.S.S.R., represented by 
Professor V. O. Belkin, who also presented 
seventeen technical books for the Institution’s 
library ; the Institution of Engineers and 
Shipbuilders in Scotland, represented by 
Professor J. Small ; the Institute of Marine 
Engineers, represented by Mr. W. R. Harvey ; 
and the North East Coast Institution of 
Engineers and Shipbuilders, represented by 
Mr. E. J. Hunter. 

_ The meeting continued with the presenta- 
tion of two papers entitled, respectively, 
“Warships 1860-1960," by A. J. Sims, 
R.C.N.C., and ‘* Merchant Ships 1860-1960 ” 
by J. M. Murray, B.Sc. 

The first paper deals with three facets of 
the subject ; an historical survey, develop- 
ment of warships and technical developments. 
A series of illustrations show the composition 
of the fleet at reviews held in 1856, 1897, 
1914, 1937, 1953 and as it would be at a 1960 
review. The latter does not include a 
battleship, the most important unit being the 
aircraft carrier. Sections of the paper note 
the emergence of the Royal Corps of Naval 
Constructors, discuss the gun and armour 
struggle, the introduction of the dreadnought 
era and the transition from coal to oil fuel. 
In the second part of the paper the develop- 
ment of various classes of warships is exam- 
ined and tables list particulars regarding 
numbers and dimensions of warships built 
during the century, while individual para- 
graphs give the evolution of warships ranging 
from battleships and battle cruisers to sub- 
marines, minesweepers and other small craft. 
In the third part the work of the experimental 
tank is described, also the evolution of 
structural design with particular reference to 
the work of the Naval Construction Research 
Establishment in recent years. There is 
reference to the development of materials, the 
introduction of welding, the changes in arma- 
ment from wrought iron breech loading guns 
to guided missiles, and the advance in marine 
engineering from coal-fired boilers and the 
reciprocating engine to geared turbines, using 
steam of high temperature and pressure, also 
the gas turbine and nuclear propulsion. This 
section also touches upon electrical installa- 
tions, armour, the introduction of air con- 
ditioning and the improvement in habitability. 

The second paper falls into two parts the 
first of which deals with progress in design 
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as applied to size, proportions, cargo hand- 
ling, structure and accommodation, while the 
second refers to machinery, resistance and 
propulsion, materials, structural strength and 
safety at sea. Part I outlines the develop- 
ment of dry cargo ships before and after 1914 
and includes sections of a single decker of 1890 
a turret decker of 1892, a trunk decker of 1896 
and a number of patent designs, together 
with sections of modern bulk carriers. 
Growth in size and speed of dry cargo ships 
is examined and the changing relationships 
between the beam/length ; beam/depth and 
speed/block coefficient ratios recorded, while 
there is a note upon improvement in struc- 
tional design as shown by the section modu- 
lus/midship cross-sectional area ratio. There 
is a short account of ore carriers and of the 
development of oil tankers, showing the rise 
in deadweight since 1946, and this is followed 
by detailed particulars of ships of the Ben 
Line over the years from 1871 to 1958. 


Part II of the paper has sections dealing 
with the reciprocating engine, the steam 
turbine, the oil engine and other forms of 
machinery, with a note indicating the 
improvement in thermal efficiency, and a 
table recording advances in ship performance. 
Building materials are discussed, touching 
upon iron, the development of steel and the 
introduction of aluminium alloys. Longitu- 
dinal strength also receives attention and 
reference is made to the Wolf trials and to 
tests made upon the riveted tanker “* New- 
combia ” and the welded tanker.“‘ Neverika ”” 
and upon the riveted cargo ship “ Clan 
Alpine ’’ and the welded cargo ship “‘ Ocean 
Vulcan.” Other sections -of the paper 
broadly discuss safety, freeboard, subdivi- 
sion, fire prevention and life-saving regula- 
tions. The papers were illustrated with 
films and slides. 


On: Tuesday evening official delegates and 
foreign members were given a reception by 
Her Majesty’s Government at Lancaster 
House followed by a dinner given by the 
President and members of Council of the 
Institution. All those attending the meeting 
went by river, on Wednesday, to Greenwich 
where they visited the “‘ Cutty Sark,” the 
Royal Naval College and the National 
Maritime Museum and were the guests of 
the Shipbuilding Conference at luncheon. 
The day concluded with a reception at the 
Guildhall to meet the Lord Mayor. An all 
day visit to Stratford-on-Avon was arranged 
for Thursday when the members were able to 
make a tour of the district or attend a matinee 
at the Shakespeare Memorial Theatre. On 
Friday there was a visit to the Hydrodyna- 
mics Laboratory at Feltham where Viscount 
Runciman presented the Gold Medal of the 
Royal Institution of Naval Architects to the 
Laboratory because of the outstanding 
contributions of the Ship Division to those 
objects, which the Institution exists to 
promote, and to mark its jubilee year. Dr. 
F. H. Todd, the superintendent of the Ship 
Division in accepting the medal said that the 
Division had contributed seventy-six papers 
to the transactions of the Institution and they 
felt that they were on the threshold of many 
developments in ship propulsion. 


The centenary meeting concluded with an 
official banquet, at the Dorchester Hotel, 
where Viscount Runciman proposed the 
toast of “‘ The Guests”? and welcomed the 
presence of members from the Common- 
wealth countries and foreign lands and the 
representatives of kindred societies and sister 
institutions. Monsieur Augustin Normand 
replied and commented that the founding of 
the Institution had resulted in the forming of 
similar institutions in other countries. 
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A Spark Compression-Ignition Engine 


By S. G. TIMONEY,"B.E., B.Sc.(Tech.). 


A number of attempts have been made in the past forty years to develop a spark- 


ignition engine having variable mixture-strength load control. 
have been based mainly on charge stratification of one kind or another.\~* 


These efforts 
The 


spark compression-ignition engine described here offers an alternative method ‘of 
achieving this kind of load control without some of the inherent difficulties 
encountered with stratification. 


T is well known that one important 

advantage of the compression - ignition 
(C.1.) engine, with its variable mixture-strength 
(i.e. variable air-fuel ratio) load control, is 
the high efficiency obtainable at part load. 
An equally well-known advantage of the 
spark-ignition engine (S.I.) is its low specific 
weight, i.e. low engine weight per brake 
horsepower output. The .spark compres- 
sion-ignition (S.C.1.) engine enables both 
of these advantages to be incorporated in 
one engine. This is obtained by arranging 
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that the engine operates with C.1. at part load 
and S.I. at high load. 

The basic engine layout, and the method of 
varying the compression-ratio, is shown in 
Fig. 1. The layout is that of a two-stroke 
cycle, opposed - piston, single - crankshaft, 
rocker-arm engine, in which a variable com- 
pression ratio is obtained by pivoting the two 
rocker-arm fulcrums on eccentric shafts. 
This arrangement enables any desired varia- 
tion in compression ratio to be obtained while 
the engine is on load. The proportions 
adopted in the present 
design give a variation 
from 7:1 to 14:1, 
which is suitable for 
the full range of opera- 
tion on S.1. and C.I. 

An _ experimental, 
single-cylinder engine, 
Fig. 3, of 30 cubic 
inch (500 c.c.) swept 
volume, operating on 


an surety FROM the S.C.I. principle, 
was designed and built 
in the Mechanical 


Engineering Depart- 
ment, University Col- 
lege, Dublin. The pro- 
ject is intended for pos- 
sible application in the 
road vehicle field, and 
is therefore directed to- 
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COMPRESSION reliability and ease of 
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production. In order to 
reduce prototype cost 








Fig. 1—This diagrammatic representation of the engine shows the turnbuckle 
arrangement for altering the compression ratio 


the design is based on 
a standard Volkswagen 


crankshaft and Ford connecting-rods: The 
water-cooled cylinder block is an aluminium 
casting into which a dry Wellworthy 
cast-iron liner is shrunk. The crankcase is of 
welded fabrication in mild steel, and its 
arrangement is rather unusual in that all the 
components are built into it from the top. 
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Fig. 2—Suggested mechanism for varying compression 
ratio with load 


The rocker-arm pivot bearings are very 
heavily loaded and this load is transferred 
directly to the crankcase members, with which 
the outer half of the bearing blocks form one 
piece. The bearing caps are therefore relatively 
free of load. The cylinder block itself has 
internal stress reactions only, and requires 
only very light fixing to the crankcase. 

One piston controls the inlet ports, while 
the other controls the exhaust ports. The 
exhaust piston leads the inlet piston in crank 
angle phase relationship, and thus the exhaust 
ports are opened first and closed first, allow- 
ing for adequate exhaust blow-down time, and 
some supercharge. The pistons are of alu- 
minium alloy, cast in one piece, and were 
designed and manufactured specially by 
Wellworthy, Ltd. 

Although the engine layout adopted in- 
volves increased production costs relative to 
more orthodox arrangements, the following 
advantages, some of which were pointed out 
by Wisner,® are attractive : 

(1) The two-stroke cycle with uniflow 
scavenge is intrinsically suitable for pro- 
ducing high specific outputs, since good 
scavenge and some supercharge can be ob- 
tained. 

(2) With the exception of the rocker-arm 
pivot bearings, and the tension member 
joining opposite pairs of these bearings, the 
engine structure is relatively lightly stressed. 
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Fig. 3—Sectional arrangement of spark compression-ignition engine operating at University College, Dublin 
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Fig. 5—Fuel consumptions 


(3) Piston side thrust is less than in con- 
ventional engines. 

(4) Engine balance is nearly perfect; the 
only causes of out of balance forces are:— 

(a) The longitudinal distance separating 
the cranks; this can be small. 

(b) The small lead of the exhaust piston 
relative to the inlet piston required for 
better scavenging and charging. 

(5) There are no valves, thus higher rota- 
tional speeds are attainable than would 
normally be possible with a poppet valve 
two-stroke engine. 

(6) One fuel injector serves two pistons, 
thus halving injection equipment cost. 


the wide but short and low bonnet compart- 
ments of modern motor-cars, or ‘* under 
floor ” in trucks or buses. 

The S.C.I. engine uses direct fuel injection 
into the combustion space, and is relatively 
indifferent to fuel type or quality. Ad- 
mittedly, considerable difficulty has been 
experienced in making a cold engine operate 
on spark ignition with diesel fuel, while high 
octane petrol tends to give rather rough 
running on compression ignition. In between 
these extremes satisfactory operation can be 
achieved with pool petrol, domestic kerosene, 
or T.V.O. The injection pump is a “* Bosch ” 
helical groove by-pass unit, and the injector 


































































































(7) The engine is suitable for mounting in is by C.A.V., Ltd. Injection and ignition 
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4. I.M.E.P.=160 Compression ratio= 12 : 1 
5. I.M.E.P.=151 Compression ratio= 12-5 : 1 
6. 1.M.E.P.=134 Compression ratio= 14 : 1 
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Fig. 6—Indicator diagrams 
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Fig. 7—Test apparatus 


timing must be adjusted to suit the type of 
fuel in use, and selection of the optimum 
compression ratios for any particular fuel at 
different engine loads is important. During 
operation with spark ignition the fuel in- 
jection commences shortly before bottom 
dead centre, in order to allow a maximum of 
time for the mixing of fuel and air prior to 
ignition. Spark ignition is provided by a 
normal H.T. coil system and an orthodox 
Champion spark plug. Injection during com- 
pression ignition is retarded until shortly 
before top dead centre, as in the normal 
compression-ignition engine. 

In the present experimental engine the com- 
pression ratio is controlled by moving the two 
levers, attached to the eccentric rocker pivot 
shafts, with a connecting turnbuckle, shown 
in Figs. 1 and 3. In a commercially developed 
S.C.I. engine it is probable that the compres- 
sion ratio control would be hydraulically 
actuated in response to the accelerator pedal 
position or, in other words, in response to 
load condition. A simple diagram of a 
possible system is shown in Fig. 2. 

An analysis of the possible air standard 
efficiency and the ideal efficiency of the S.C.I. 
engine for different load conditions is shown 
in Fig. 4, on which is noted also the actual 
indicated efficiency obtained at present with 
the experimental engine. In Fig. 5 specific 
fuel consumption is plotted, on an indicated 
basis, against mean effective pressure. These 
figures were obtained with pool petrol, using 
the optimum compression ratio for each 
particular load. The fuel injection and the 
spark-ignition timing were also adjusted to 
the optimum power output condition. Some- 
what higher mean effective pressure can be 
obtained with premium grade petrol, but the 
low-load running is very rough. Diesel fuel 
gives the same low-load results, but with 
lower peak pressures. Operation with spark 
ignition on diesel fuel is not yet satisfactory. 
The indicator diagrams shown in Fig. 6 show 
how the peak pressure when operating on 
compression ignition at 80 per cent full load 
is only 10 per cent higher than that with spark 
ignition at 100 per cent full load. If 100 per 
cent full load were to be obtained with 
compression ignition, the engine would re- 
quire supercharging to a degree that would 
produce a peak pressure 40 per cent higher 
than is the case with the S.C.I. engine. 
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The test apparatus is shown in Fig. 7. 
A cathode-ray oscilloscope is used to give 
instantaneous data on engine behaviour. 
Capacitance type pressure sensitive pick-up 
units are located in the combustion space and 
in the air supply box. The time base is gene- 
rated from an engine-driven photo-electric cell 
unit coupled to the end of the “ Farnboro” 
indicator unit as shown in the photograph. 
The ‘‘Farnboro” point-by-point indicator 
with an electronic relay unit between the dia- 
phragm pick-up and the indicator is used to 
take diagrams from which indicated mean 
effective pressures are calculated. Reason- 
able co-relation has been obtained between 
the figures for mechanical efficiency obtained 
in this way and those obtained by motoring 
the engine. eee 

During operation on compression ignition 
it is possible to dispense with the spark plug, 
and the C.R.O. and “ Farnboro”’ pick-up 
units can be located in the combustion space 
simultaneously. Excellent dynamic calibra- 
tion of the C.R.O. is thus possible. This 
arrangement is most useful during test work, 
since it is possible to preview the “‘Farnboro” 
diagram on the C.R.O. screen before actually 
taking it. The number of diagrams taken 
during a particular test can be reduced con- 
siderably with this procedure. 

Air consumption of 
the engine is measured 
with an orifice located 
on the inlet side of an 
air box having a capa- 
city of 1200 times |the 
engine swept volume. 
The air is supplied to 
the engine by anengine- 
driven Roots type 
blower, and the opti- 
mum all round delivery 
has‘been found to be 14 
engine swept volumes 
at 2000 r.p.m. At vari- 
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Fig. 9—This single-cycle model of the engine is designed to simulate engine conditions during blow-down, scavenging 
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quired. This latter ensured thorough mixing 
of the charge and left only the scavenge effi- 
ciency as the controlling factor in power out- 
put. Present development work is aimed at 
more efficient scavenging, and better mixing 
of fuel and air, at part load. 


The experimental engine described here 
has provision for varying the shape of the 
inlet port passages, so that different patterns 
of air entry can be tested. The port timing 
can be adjusted also by varying the rocker- 
pivot arm on one side, in a different manner to 
that on the other side, instead of in unison, as 
provided for by the turnbuckle. Static and 
dynamic flow models have been designed in 
which these parameters can be varied in a 
similar manner. Preliminary work with the 
models has been helpful in improving scav- 
enge efficiency, but it has also indicated the 
great care necessary in interpreting model test 
results. It is hoped to relate static and 
dynamic models with each other, and with 
the actual engine, by examining the effect of 
similar changes in any one parameter on the 
engine performance in practice. 

The static flow model shown in Fig. 8 is a 
“Perspex” model of the engine cylinder, inlet 
port belt and exhaust belt. Flow mediums used 
are air and water, and the Reynolds number 
is maintained in the same order as that 
experienced with the engine fluid during 
scavenge. These tests refer to scavenge only, 
and are of little use for examination of the 
blow down and charging periods. 

The dynamic rig, shown in Fig. 9, is a 
simple single-cycle model of the engine, 
which is designed to simulate engine condi- 
tions during blow down, scavenge and charg- 
ing. The pistons are held at a position near 
T.D.C. by the levers A and B in Fig. 9. A 
charge of compressed air is fed into a light 
rubber balloon filling the clearance space 
between the pistons. This charge may be at 
any desired .pressure between 200 Ib and 
500 Ib per square inch. On releasing the two 
levers by the toggle mechanism C the pistons 
begin to move apart and the balloon bursts 
immediately. When the exhaust ports open, 
a blow-down period similar to that in the 
actual engine is obtained. The inlet ports are 
similarly opened to allow the scavenge medium 
contained in the receiver D to scavenge out 
the cylinder and finally. charge it as the 
exhaust ports close. The most suit- 
able scavenge medium is CO, (carbon 
dioxide) at a pressure similar to the normal 
air receiver pressure in the actual engine. 
The pistons are allowed to complete only 80 
per cent of their movement and the fresh 
charge remains trapped in the clearance 
space from which it may be readily removed 
and analysed with an Orsat apparatus. The 
quantity of scavenge medium flowing through 
can be estimated from the drop in pressure of 
the receiver D. 

It is hoped to continue the work on this 
engine as a more fundamental analysis of the 
relationship between porting and air supply, 
on the one hand, and scavenge efficiency on 
the other hand, by co-ordinating model 
experiments with actual engine tests. While 
these data will be of specific use for similar 
opposed piston engines only, the relationship 
between model and actual tests should be of 
more general value. 

The Author is indebted to Professor P. 
Leahy, M.E., Ph.D., M.I.Mech.E., Head of 
the Mechanical Engineering Department, 
University College, Dublin, for permission 
and the facilities to carry out this project. 
He is indebted to him also, and to Professor 
A. F. Burstall, University of Durham, for 
advice and encouragement in the work, and 
to the various industrial concerns which 
presented equipment and engine parts. 
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Pressure Drop in a Duct with 
Heat Transfer 


By J. S. TURTON, B.Sc. (ENG.)* 


The influence of lengthwise temperature distribution on the pressure drop is 


studied for incompressible gas flow in a constant area duct. 


The pressure drop 


equations developed in this article are of special importance when the tempera- 
ture differences are large: they are useful in laboratory measurements of friction 
factors and in design work. 


N the estimation of pressure drop of a 

gas flowing in a closed duct with heat 
transfer, consideration must be given to the 
variation of wall temperature and of bulk 
mean gas temperature along the length of 
the duct. Assuming one dimensional flow, 
the equation of force and momentum for 
gas flowing through an element of length 
8L of duct as in Fig. 1 having constant area 
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Fig. 1—Variation of pressure, temperature and 
velocity along the duct 


A and constant perimeter p is : 
A 
—A.8P=D.8L.p+.V.8V . 


introducing the non-dimensional friction 
factor 


D 
ra, 
2g 
we have . "I 
pao y eee 8V 
- 2 aL 
ae (2) 
the equation of continuity, .V.A-and 


the gas law, P=oe.R.T po to give 
the relationship P.V=M.R.T/A which is 
valid for all cross sections of the duct, hence 
the changes in pressure, velocity and ‘tem- 
perature due to flow through the element give 
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and by definition of Mach number 
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it can be seen that the ‘iii of pressure 
due to changes of momentum give rise to 
the term yMa? on the L.H.S. of equation (3). 
For flow at low Mach numbers this term is 
small compared with unity and the equation 
for incompressible flow may be written : 


—P.3P= (4) .2 e .[é. ‘; nt] 
— (4) 


integrating between two cross sections of the 
duct when the gas flows from section 1 to 


section 2. : 
2 
|r. afar] 
1 


NE ld 
~ « G) 


2 


The integral far=r,—1, on the R.H.LS. 
i 


arises from the pressure change due to the 
acceleration or deceleration of the gas as 
a result of temperature changes. This 
depends on the temperatures at sections 1 
and 2 and is not influenced by temperature 
conditions in the intervening length. On 
the other hand, the pressure loss due to skin 
or wall friction depends on the integral 


te 
1 

varies in an arbitrary manner with respect 
to the length of the duct then this integral 
may be evolved graphically. If h is the heat 
flow per unit area per unit time such that 
h=f(L) then for the element of length 8L : 


If the heat flux through the walls 





a baie? 
h.8L.p=M. Cp. 8T and 87 = 77 -G, f(D). 8L 





Notation 


A—Cross sectional area of duct. 
C,—Specific heat at constant pressure. 
D—Drag force per unit area. 
f—Non-dimensional friction factor (mean value for duct). 
g—Gravitational constant. 
h—Heat transfer per unit area per unit time. 
L—Length of duct. 
m—Hydraulic mean depth, m= A/p. 
M—Mass flow per unit time along the duct. 
Ma—Mach number. 
p—Perimeter of duct cross section. 
P—Absolute pressure. 
R—Gas constant. 
St—Stanton number (mean value for duct). 
T—Bulk mean absolute temperature. 
Tw—Absolute wall temperature. 
V—Bulk mean gas velocity. 
6—Temperature difference between wall and bulk mean of 


gas. 
e—Bulk mean fluid density. 
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integrating between a typical section X and 
the entry section 1: 


at 
ees! Se 
eT hg, | sb) -at 


and 
x 
+ p 
T.=N+ WG c° [rena 


where 7, is the bulk mean gas temperature 

at the typical section. Hence with a know- 

ledge of the heat distribution function 
t 2 

h=f(L) the integrals | S(L)dL and |r: . dL 
1 

may be found by normal graphical methods 

of integration. 

However, some particular cases are amen- 
able to direct integration. If h=f(L) is 
an even (or symmetrical) function about a 


cross section situated midway between sec- 
tions 1 and 2 then 


2 
|r. dt—(7,4-25 3) atts 7 
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where pay is the arithmetic mean density 
of the gas. Equation (6) is a simplified 
form, for incompressible flow, of an equation 
due to Guggenheim.! 

The writer has integrated Equation (5) 
for the case of the contra-flow gas to gas 
heat exchanger to derive general equations 
for the pressure drops in terms of convenient 
heat exchanger design parameters.” 

The case of flow in a duct having a constant 
wall temperature will now be considered. 
This is of engineering interest in that walls 
on which a fluid condenses or evaporates 
approximate to this condition. Referring 
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Fig. 2—The constant wall temperature case: varia- 
tion of gas temperature along the duct with heating 


to Fig. 2 the bulk mean gas temperature at 
section X is: 


T;=Tw—9, 
hence 


2 2 
[rat Tw. L—- [oat 
1 1 
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the integral | oar may be found by intro- 


1 
ducing the energy equation for flow through 
an element of length 85L: 
h.p.8L=M.C,.8T 
by definition of Stanton number 


h 
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and the equation of continuity 
M=e.V.A 
the Stanton number may be expressed as 
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from equation (7) : 
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Equation (5) now becomes 
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2 A m 
~S(n-T)+ (1-7) 
et oe (8) 
Equation (8) holds for both heating and 


cooling of the gas. If the gas is cooled the 
last two terms on the R.H.S. are numerically 
changed in sign. It is interesting to note 
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that if the Reynolds analogy is introduced, 
then f/2St=1 and equation (8) reduces to 


Pr—fe_(%) “1% =| 
5 =\4) *gL3° Tw. = 

In the above work mean values of the 
non-dimensional friction factor f and of 
Stanton number St have been used. The 
variation of these along the duct is assumed 
small. Although this assumption is usually 
a reasonable one it is questionable for flow 
in the partially developed region which 
extends downstream from the entrance to 
a duct. However, the above equations 
show the influence on the pressure drop of 
variation in temperature along the length of 
the duct and are of particular importance 
when large temperature differences occur. 
They are useful, both in the measurement of 
friction factors in the laboratory and in the 
estimation of pressure drops for design 
purposes. 
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Temperature Recovery Factors in 
Steam 


By HENRY BARROW* and DENIS J. RYLEY* 


Experimental values of temperature recovery factors on the boundary of a steam 


flow are scarce. 


The following article describes the development, operation and 


calibration of a thermocouple suitable for mounting on an axial probe within a 


nozzle and the results obtained with it. 


Results are presented for two designs of 


probe, one wholly metallic and the other provided with a thermally insulated insert 
upstream of the thermojunction. Towards the nozzle exit, where small errors in 
temperature measurement are not significant, the recovery factor values for both 


types of probe converge to a value of 0-895 at the nozzle exit. 


For dry gas flows, 


theory predicts values of recovery factor to be numerically equal to the square root 

of the Prandtl number, Pr, for a laminar boundary layer, and to the cube root 

for turbulent layers, and for comparison the distribution of possible values of 
Pr is also exhibited. 


ANY attempts have been made in the 

past to measure the temperature on 
the boundary of a fluid in motion. Experi- 
menters have usually employed air as a 
working fluid on account of the need to 
define such temperatures for aeronautical 
research and development, but in a few 
cases the fluid has been steam. Prominent 
among earlier workers 
who have attempted 


V4" 0.D., x21 S.W.G. BRASS TUBE 


static temperature, but will in fact indicate 
a temperature in excess of this, the difference 
being due to some degree of temperature 
recovery through the boundary layer. The 
extent of this recovery is dependent upon 
the local physical environment of the thermo- 
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Muller,? Stewart® and 
Nusselt. More recent- 
ly, results of consider- 
able interest were 
obtained by Kerr, Scott 
and Sorour,® who ex- 
panded slightly super- 
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heated steam and 
found abrupt discon- 























tinuities in the axial 
distribution of tem- 
perature which they 
interpreted as sudden 
enforced reversion 
from supersaturated 

equilibrium conditions. 
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moving stream of any 
fluid is incapable of 
measuring the so-called 
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Fig. 1—Nozzle probes 
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junction and certain properties of the fluid 
and the flow. It may be stated as a broad 
generalisation, that for steam whose state 
is at all times superheated, the problems of 
temperature measurement are essentially the 
same as those for air, but that if the steam 
supersaturates, the measured temperatures 
may show a very different trend from that 
of dry steam in equilibrium under otherwise 
identical conditions. 

Many accurate data now exist concerning 
the factors influencing air recovery factors, 
but so far as the authors know, no work on 
steam has appeared in recent years except 
that cited above due to Kerr, Scott and 
Sorour,® who recognised that their work on 
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supersaturated steam left a number of 
problems unsolved, and suggested the need 
for further inquiry into steam recovery 
factors. In the work to be described, the 
present authors have sought to elucidate 
further the problems connected with tem- 
perature recovery, but they have confined 
themselves to the case where the steam does 
not supersaturate. 


PROBLEMS INVOLVED IN TEMPERATURE 
MEASUREMENTS 


The measurement of temperature on a 
boundary within a steam flow, while simple 
in principle, presents many experimental 
difficulties. The thermojunction may either 
be placed at or near the inner boundary of 
the nozzle wall, or located in the core of the 
nozzle on an axial tube capable of being 
translated. Location of thermocouples on 
nozzle walls presents difficulties of access 
from within, restriction to a relatively small 
number of junctions and therefore accept- 
ance of a few measuring stations only. It 
also greatly complicates the nozzle and its 
holding arrangements and electrical con- 
nections. Stewart® avoided the access diffi- 
culty by employing a steel nozzle with external 
circular grooves wherein copper wire could 
be placed. This gives effectively a con- 
tinuous circumferential thermojunction, but 
one removed by the residual nozzle wall 
thickness from direct contact with the fluid 
under test. A better method, and that 
followed by Batho! and Muller? is that of 





NOTATION 
Symbols 
E—Electromotive force. 
z—Absolute viscosity. 
T—Temperature. 
K—Thermal conductivity. 
x—Axial distance along nozzle from inlet. 
p—Préssure. 
U—Average velocity. 
Pr—Prandtl number. 
M—Mach nuinber. 
Re—Reynolds number. 
o =(Taw—T;)/(To—T,) recovery factor. 
Sf—A function of 
C —Constant. 
C,—Specific heat at constant pressure. 
y —lIsentropic index. 
C. —Specific heat at constant volume. 


Suffices 
o —Reservoir. 
aw —Adiabatic wall. 
s —Static. 


axial mounting, and in the present experi- 
ments a single thermojunction was mounted 
on a search tube capable of axial traverse 
from a position 14in before the nozzle entry 
to an indefinite distance behind the exit. 


This scheme, however, presents its own 
difficulties. The first search tube assembly 
employed in the present work was a thin- 
walled brass tube along which the thermo- 
couple wires were led to a junction soldered 
in the surface. It was found impossible to 
keep the junction sealed and the steam 
gained ingress into the interior, condensing 
and filling the space containing the leads. 
Some experiments were conducted in which 
leakage so caused was permitted on the 
assumption that since pure water is an 
electrical insulator, the operation of the 
circuit should be unaffected. It was not 
found possible thus to obtain satisfactory 
temperature readings, 
nor was any insulation 
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EXPERIMENTAL WORK 


In order to check the accuracy of the 
galvanometer and associated equipment, and 
as an ancillary experiment, work was done 
in the first instance employing air in an air 
nozzle apparatus available in the Mechanical 
Engineering Department. The probe used 
for these preliminary tests is shown in 
Fig. 1 (a). For calibration of the thermo- 
junction it was immersed in hydrated 
magnesium sulphate which has a fusion tem- 
perature of 99-23 deg. Fah., and it was also 
compared with a mercury-in-glass thermo- 
meter of known accuracy. The cold junction 
was immersed in melting ice. The air nozzle 
was wholly convergent and provided a conical 
reduction from 0-875in diameter to 0-65in 
diameter in a length of 2in. Using the 
mercury-in-glass thermometer, the value of 
the nozzle exit-recovery factor « was found 





found that was re- ie 


SORTS 


Ye" 0.D. PROBE 





+758” DIA. 


ie 


sistant to the com- 
bined effects of heat 
and wetness. It is 
also well known that 
small traces of im- To| 
purities may have a 
marked effect upon 
the electrical con- 
ductivity of water. 
The search tube de- 
sign was modified 
accordingly to that 
shown in Fig. 1 (6). 
This design enabled 
the junction to be 
securely silver-soldered 
into the nose piece of 
the probe, and to be 
inspected before as- 
sembly of the rear part, 
thus reducing the pos- 
sibility of leakage at 
this point. Successful 
tests were conducted 
with this probe, but 
some doubt was felt 
concerning the effect of 
the nose piece. This 
formed a large heat 
reservoir and although 
the temperature should 
be almost uniform 
down the entire probe 
surface as a_ conse- 
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quence of tempera- 0 
ture recovery, it was 
deemed worth while 
to construct a further 
probe having a heat insulated section 
immediately upstream of the thermojunction. 
The final probe is shown in Fig. 1 (c). The 
insulated section is made of “* Pyrophillite ~’ 
a proprietary synthetic substance made by 
the V-G Porcelain Company of Park Royal. 
This substance can be machined in the raw 
state, but after firing it assumes the proper- 
ties of porcelain. It was essential that the 
completed probe should be straight and free 
from any surface irregularities at the junction 
of the brass and “ Pyrophillite’’ and that it 
should accept conditions both of wetness and 
superheat without injury. 

The design was found to be satisfactory 
in all respects and may be compared with a 
somewhat similar design employed by Kerr, 
Scott and Sorour® in which “ Sindanyo ” 
was employed for a non-conducting section. 
Inspection of the probe after tests showed 
freedom from any erosion by high velocity 
steam, a problem encountered with the softer 
solders originally employed to seal the 
thermojunction in the probe wall. 
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Fig. 3—Axial distribution of flow variables and recovery factor 


to be 0-893, while the value associated with 
salt fusion calibration was 0-915. It will be 
observed that these values agreed closely 
with the generally accepted values obtained 
by Eckert and Weise® and thus demonstrate 
the satisfactory working of the apparatus. 
The galvanometer circuit as used for the 
steam tests is shown in Fig. 2. 


To calibrate the thermocouple for use in 
the steam experiments, the exhaust valve 
leading to the condenser was closed and the 
whole interior of the apparatus became filled 
with steam straight from the boiler. With 
the superheater out of action the steam is 
necessarily wet on arrival at the apparatus, 
and its pressure is indicated on a bourdon 
gauge. Calibration of the latter with a dead- 
weight tester enables the exact pressure and 
thus the interior temperature to be defined. 
The object of closing the exhaust valve is to 
prevent flow through the apparatus and the 
occurrence of throttling through the inlet 
valve, but, at the same time, to leave the 
inlet valve capable of manipulation for 
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pressure variation. Throttling might cause 
the appearance of superheat in steam arriving 
nearly dry at the apparatus. 

Calibration was always undertaken at the 
start of the experimental work, and values 
of galvanometer deflection were obtained for 
indicated gauge pressures of 20lb, 30 Ib, 
40 lb and often 501b per square inch, in 
ascending order of pressure. It was found 
that calibration was preferable at the com- 
mencement rather than at the termination 
of a test because in the latter case the metallic 
parts of the apparatus formed a thermal 
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reservoir. and it was difficult to ensure that 
the steam was genuinely wet and not receiv- 
ing heat from the surrounding metal. 

A recently calibrated mercury-in-glass 
thermometer projecting through a gland and 
having an exposed bulb was employed as a 
visual check, and for steady conditions close 
correspondence was found between the 
readings of thermocouple and thermometer. 
The stem correction of the latter was investi- 
gated and found to be negligible. For cali- 
bration purposes and to define the reservoir 
temperature at the commencement of a test, 
the thermojunction was located at a point 
lin upstream of the nozzle inlet. The metals 
employed for the thermojunction were copper 
and ‘“ Eureka” and the relation connect- 
ing the temperature difference between the 
hot and cold junctions is a weak quadratic 
of the form 


E=a+bT+cTf . (1) 


The constants a, b and c were determined 
from the best curve defined by the calibration 
points and enable the thermocouple to be 
employed with confidence at a temperature 
exceeding the upper calibration value. 

To conduct an experiment, the superheater 
was lit and the apparatus placed under steam 
at the required pressure of 30 1b per square 
inch gauge. The temperature of the steam 
slowly rose and the superheater was extin- 
guished when a predetermined value of 
temperature had been attained. It was 
known that the temperature would rise 
slowly thereafter to a final value which would 
remain constant for some minutes before 
beginning to decline. In this way very close 
regulation of the inlet temperature was 
obtained and it was found possible to main- 
tain the value between +} deg. Fah. of the 
nominal value of about 380 deg. Fah. 

The temperature search was conducted 
with measuring stations at 0-2in intervals 
during the early part of the nozzle where the 
temperature decline was known to be slow, 
and at 0-lin intervals towards the exit. A 
check was usually made on several values 
selected atrandom. The inlet pressure chosen 
was the lowest possible to ensure, with a 
reasonable margin of safety, that the back 
pressure was sub-critical. The latter was 
fixed at 14-7 lb per square inch absolute as 
the condenser was atmospheric. The initial 
temperature was sufficiently high to ensure 


a dry expansion by defining a superheated 
condition at exit. 

A general’ arrangement of the supporting 
apparatus is shown in a previous paper by 
the present authors,’ and in the photographs 
reproduced in Fig. 5. 


RESULTS 


The variation in value of recovery factor, 
together with that of other relevant functions 
of state, is shown in Fig. 3. The variation of 
Taw is Shown in the uppermost pair of curves, 
and the individual temperature readings, all 
of which lie on these curves, have been 
omitted for clarity. The variation of the 
static temperature 7; was found by relating 
the expansion state point locus on a large 
Mollier chart to the known distribution of 
nozzle flow area. The variation in local 


velocity and Mach number are shown for the 
approach to the exit, the region in which they 
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Fig. 5—Front and rear views of the apparatus 


assume significance. It will be observed that 
the trend of the values for recovery factor o 
during the earlier part of the nozzle is slightly 
different for the two probes, and these have 
been shown as separate curves as they are 
peculiar to the respective probe designs. 
The curves do, however, converge as the exit 
is approached and in this region show 
similarity both in magnitude and trend 
direction. It is noteworthy that each exhibits 
a minimum point as x~2-Oin. 

It may be shown by dimensional analysis 
that the recovery factor is a function of the 
non-dimensional groups defining respectively 
the Reynolds number, the Mach number and 
the Prandtl number, i.e. 


omf(he. Mor). tS. QD 


but the nature of the function and the relative 
contributions of each group is not known 
with certainty for given conditions. In the 
present experiments, these groups varied 
concurrently as indicated by the curves 
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shown of M, Pr and U. The most influential 
group is assumed to be the Prandtl number 
and the extreme variation of the value of 
this group is shown. It is unfortunately not 
possible to show a distribution of unique 
values for the Prandtl number Pr=C,v/K 
Owing to uncertainties in the values of the 
physical properties u and K, respectively the 
absolute viscosity and thermal conductivity. 
Values of » may be taken from data published 
by any of the following :—Sigwart,® 
Hawkins, Solberg and Potter,? Timrot and 
Vargaftik.1° There is, unfortunately, con- 
siderable disagreement between the values 
obtained by references 8 and 9, and those 
obtained by reference 10. Values of C, are 
known with considerable accuracy and are 
sensibly constant at 0-49 over the whole 
range of expansion in these experiments. 
For thermal conductivity K values are avail- 
able from Timrot and Vargaftik and from 
Brown and Marco," which are in substantial 
agreement at about 0-02 B.Th.U. per foot 
hour deg. Fah. An approximate value of K 
is given by 
K=Cyc, (3) 


where C is a constant having a value variously 
given by different authorities and varying 
from 1 to 2:5. A modified form of (3) is 
given by 

K=0-25(9y—5)C, (reference 11) . (4) 


and if y is taken as 1-3, as appropriate to 
these conditions, the value of Pr is 0-78. 
This value is, however, based on the kinetic 
theory of gases and is only applicable to a 
perfect gas and must be accepted with reserve 
in the present case. 


CONSIDERATION OF RESULTS 


The quantitative values of o are believed 
to be increasingly accurate as the exit is 
approached, as errors in temperature 
measurement of a given magnitude become 
less significant. The effect of errors in the 
several experimental quantities involved is 
explored analytically in an appendix. The 
disparity in the magnitudes of o in the middle 
of the nozzle for the different designs of 
probe is interesting, and there is no obvious 
explanation for this difference since the 
trend curve for each search tube is closely 
defined by the appropriate experimental 
values of oc. It should be recognised that 
the probe employing the heat insulating 
insert cannot, by the very nature of its con- 
struction, be ideal. Great care was taken to 
ensure the smoothest possible surface at the 
junctions of the metal and the “ pyro- 
phillite,” but the boundary layer is known 
from previous work’ to be thin, even at the 
downstream junction, and it is conceivable 
that the nature of the layer as regards its 
turbulent characteristics may suffer change 
at this point. 

The rise in the value of the recovery factor 
in both cases as the exit is approached 
suggests that the boundary layer undergoes 
a change in type from laminar to transitional 
flow. Indeed, this conforms to expectations 
based on dry gas theory, which predicts that 
« should be equal to (Pr'/?) for laminar flow 
and (Pr'/*) for turbulent flow. In view of 
the uncertainties attaching to Prandtl number 
calculations based on available experimental 
data no attempt can be made as yet to 
correlate o with Pr for steam. However, the 
recovery factor o expressed analytically as a 
function of Pr is given in Appendix 2. 
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APPENDIX I 
_By definition, the recovery factor o is given 
by 
oa raw Ts) 
(To—Ts) 
Taw>T; and T,>T;, but Ta» may be greater 
or less than 7,. co, the error in «, in terms 
of the errors 87,., 87, and 87; in the 
measured quantities is in the usual notation, 
= (sre, )8Toet (3,)87+ (Gre) 
to= (5 8Tawt 57, )8Ts+ gz, )>7o 
8Taw 4 Taw=To) (T;— Tar) 
(To—Ts) © (To—Ts)? (T.—T;)? 


The maximum numerical value of 8e is 


=A 5Tan | \( Taw — To) (Ts — Taw) 
oes I ee ee (TT. 


which, in the present case, with Taw<To, 
becomes 
T (1ST awl = |873|)+ Taw |5To| 
— |8Ts|)—Ts(|8To] + 18 Taw!) 
(T.—T;)° 
It is to be noted that 387i, 37, 37; are 
personal errors and not errors inherent in 
the instruments, and since they are all random 
with regard to sign, the liability of concur- 
rence in sign is (4)'/*. Such a case is unlikely. 
Example.— 
87,=5T,= +3 deg. Fah., T,,,.= +4 deg. Fah. 
Then 
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pe. ee 
(To—Ts)° 

In any boundary layer flow on an adiabatic 
wall, the dissipation of kinetic energy by 
friction results in a temperature variation 
normal to the wall. The recovery factor o, 
defined previously, may be calculated once 
this temperature distribution has been deter- 
mined. The temperature within the boundary 
layer may be determined from energy con- 
siderations, but, first, some of the mechanisms 
of friction and heat transfer under must be 
clarified. 

In the immediate vicinity of the boundary 
wall, the transfer of momentum and the 
transfer of heat are on a molecular scale and 
the molecular terms pv and K are significant. 
In this region, the laminar shear and heat 
transfer are : 


| 86 |= 


ou oT 
oral Qt) arcana) 
In the outer regions, the processes are on a 
macroscopic scale, and while molecular 
action is still present, the turbulent shear and 


APPENDIX II* 





* Additional Symbols 
y—Wall distance. 
e—Eddy diffusivity. 
u—Local velocity. 
+—Shear stress. 
g—Heat transfer. 
J—Mechanical equivalent of heat. 
e—Density 


Suffices 
1—Laminar sublayer turbulent region interface. 
2—Edge of boundary layer. 
/—Laminar. 
t—Turbulent. 
m—Momentum. 
h—Heat. 


turbulent heat transfer predominate, and 
here 
0 
Em (5), and q:~ —enCpe( 5) : 

These equations define the eddy diffusi- 
vities of momentum and heat, «, and « 
respectively. 

In this analysis, it is convenient to divide 
the boundary layer into two parts, viz. the 
laminar sublayer and the turbulent zone. 
(Exclusion of the transition or buffer layer, 
where both molecular and macroscopic 
actions are significant, is warranted when the 
Pr number of the fluid differs little from 
unity.) In the sublayer, eddy diffusivity is 
considered to be entirely absent, while in the 
turbulent. region ». and K are assumed to be 
zero. 

The boundary layer temperature rise which 
is to be determined is the sum of the individual 
temperature differences across the two layers. 
These in turn may be determined by consider- 
ing an energy balance of a fluid element or 
volume, as outlined in reference 12, which 
deals analytically with a laminar flow. The 
same analysis may be used in the sublayer 
of a turbulent boundary layer. 

(a) Sublayer—Consider a fluid element 
as indicated in Fig. 4. The rate of increase of 
heat energy due to frictional dissipation 
equals the rate of heat energy conducted out 
of the element. 

Assuming (du/@x)=constant, and with 


wl) 


=) 
—ae 


the rate of increase of heat energy for the 
element of unit depth and thickness 3y is 


; [Fcous dy 


ses ; us) | dy. 


Neglecting the net heat conduction at the 
ends of the element, i.e. assuming (@7/0x) 
=constant, the heat energy conducted out of 
the element per unit time in the y direction is 


Le (—K5p ‘ s)| dy. 
Equating, 


5-5 -«)|»—-—[5lx5) |, 


and integrating 
(du), _ (2 
ou —£ oy ) 


wil id or) 
y=0, u=0 and (5 =0, 


then, assuming p and K to be constants, 


and 


or 


since at 


uy T; 
iy | udu —K lar. 
0 Tow 
we (ur 
¥ (1 )=Cw-Td - igri 


(b) Turbulent Region.—For the turbulent 


part of the boundary layer, the same analysis 


may be used, provided that the molecular 
terms are replaced by the macroscopic 
quantities, i.e. 
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Ou 
T%=Em (5 


and 
oT 
a= —e1Cpel 5). 


The corresponding result is : 


Sen 7) C7) 
- AS) ; w= —erCpe( 5) Shee 
Integration of this equation may be carried 

out if the distributions of ¢, ¢, and « are 
known. For gases, a reasonable assumption 
is ¢,—e,=e and this may be assumed 
constant in turbulent region. Furthermore, 
for subsonic flow, a permissible simplification 
is to assume pe constant also. Equation (2) is 
then written : 


1 Ug T: 
ale . du= — far. 


uy T, 


A (ue—u)_ 
J “ )=(7.-7). ey, an 
The addition of equations (1) and (3) gives 
the overall temperature rise in the boundary 


layer. ae ae 
T= 3) +E a, 
seaLi—a—Pa(Z) | 


2 


=1-—P(#) i tg 


or 





Taw— 





or 





o= 


Taw — T2 





(se) 


For flat plate flow, a simple form of the 
velocity ratio (u,/uU) is 


m) 2-11 
(@ Re 1/10 





when 
o=1—(1—Pr)4:45Re—"5 

an expression which is almost identical to 
that given by Shirokow'* (quoted by Johnson 
and Rubesin™ where the derivation is not 
shown). A review of the literature indicates 
that for low speed flows the velocity ratio 
(u,/u2) is a function of both Re and Pr, the 
effect of Pr becoming significant when Pr 
differs greatly from unity. Since the Pr num- 
ber for superheated steam approaches unity 
more Closely than the value for air, the equa- 
tion (4) may be retained in the present case 
but evaluation requires a more accurate 
knowledge of the Pr number for steam than 
is at present available. 
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Timber Sorting Machine 





Automatic length sorting machines for timber 


AS automatic handling and sorting machine for 
timber, developed by the B. and A. Engineer- 
ing Company, Ltd., 50, Pall Mall, London, 
S.W.1, has been installed at the yard of the 
Phoenix Timber Company, Ltd., Rainham, 
Essex. This machine is designed to sort boards, 
from 4in by i4in to 9in by 3in cross section, 
into seventeen lengths between 5ft and 24ft, and 
to discard boards below 5ft and between 25ft 
and 32ft long. After length selection the boards 
are made up into “ sets’’ which can be up to 
3ft 6in square or weighing up to 3 tons. 

The first of the illustrations shows the 
machine from its feed end where there are two 
tilt hoist feeders on to which the boards are 





loaded, the feeder on the left-hand side being 
in its Operative position, whilst that on the right 


is being loaded with boards. Two feeders are 
installed to maintain continuous operation, and 
as a feeder is raised and tilted under pedal control 
by the operator the successive layers of boards 
slide off the top on to a receiving conveyor. 
An operator stationed in a central aisle pulls 
the boards inwards to register their ends against 
a vertical side plate as they pass along this con- 
veyor. The boards are carried on to be deposited 
on to a cross transfer conveyor where they are 
automatically sorted to those over and those 


under 15ft long, as from this stage onwards 
the sorting to final length is done in two similar 
** channels ”’ of the machine. These two channels 
can be defined in the illustration by the “V”’ 
formed by vertical side plates. 

The chains of the conveyors from this stage 
onwards have roller tops on which the boards 
can be freely moved in a sideways direction 
when they contact the power-driven rollers 
used for sorting purposes. As the boards pass 
along the cross transfer sorting conveyor, the 
ends of those over 15ft long ride on to power- 
driven rollers, which traverse them to the left- 
hand side of the machine. The shorter boards 
are traversed across the conveyor to the right- 


Set building machine at 

end of timber length sorting 

machine. Boards are made 

up into “‘sets’’ up to 3ft 6in 

square or weighing up to 
3 tons 


hand side by rolls between the conveyor chains, 
these rolls being mounted eccentrically on 
shafts so that they contact the boards only 
momentarily to impart the sideways movement, 
but do not interrupt the line of travel along the 
conveyor. 

From the transfer conveyors onwards the 
operations in the two sorting channels are 
similar. The boards pass on to what is termed 
a “‘stop conveyor’’ where they are squared 
across the line of travel and aligned by being 
moved across for their outer ends to register 
against a side plate. This movement of the 
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boards is again effected by driven eccentric 
rolls. Pneumatically-operated trips in this 
stop conveyor release the boards, one at a time, 
to fall between the vertical dogs on the main 
length-sorting conveyor beyond. 

As the boards, with their outer ends aligned, 
are Carried up the inclined length of this con- 
veyor their inner ends, depending upon their 
length, eventually contact a vertical ‘‘ skid” 
board at the inner side of the conveyor line. 
This skid board is set at an angle to the con- 
veyor and as the inner end of a board contacts 
it the board is pushed sideways. With this 
sideways movement the outer end of the board 
moves out of alignment and rides up an incline 
on to a power-driven roll which draws the 
board at high speed out of the conveyor and 
deposits it into a “‘tray”’ structure. These “draw- 
off” rolls are arranged in a series of steps up the 
side of the conveyor, each feeding boards into 
trays appropriate to their length. It will be 
appreciated that in this way the longest boards 
contact the skid board at the loading end of the 
sorting conveyor and the progressively shorter 
boards towards its extremity, and the boards 
are drawn out according to their length by the 
take-off rolls to be deposited into trays accord- 
ing to their length. 

The trays into which the boards are deposited 
comprise a series of superimposed roller tracks 
inclined down towards the far ends of the two 
channels of the machine. At the outgoing ends of 
each tray the line of boards is arrested by a trip 
which controls their feed to the “* set’ building 
machine shown in our second illustration. This 
trip can be set to release the boards in any 
required number up to seven, and it is timed to 
work in conjunction with the mechanism of the 
set building machine. When the feed trip releases 
a predetermined number of boards they are 
deposited on to a conveyor which delivers 
them on to a set of fingers on the building 
machine. These fingers are then withdrawn to 
deposit the layer of boards on the table which 
then descends a predetermined distance. As 
the fingers are again extended ready to receive 
the next layer of boards the tray trip releases the 
next group. This succession of operations 
continues until the required set has been built 
up, when feed stops and the table automatically 
descends to deposit the set on roller conveyors 
along which it can be drawn out of the machine. 
All movements of the set building machine are 
electro-hydraulically operated and sequence con- 
trolled. If required, a stick magazine above the 
machine can be operated in sequence to deposit 
sticks between any layers of boards in a set. 

The makers state that a team of twelve to 
fourteen men on this plant can handle in one 
day up to 150 standards of timber in mixed 
lengths, and deliver it in sets of predetermined 
lengths, steel-banded, ready for loading on to 
vehicles. This work would normally call for 
the services of sixty men. 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


PROCEDURES FOR OBTAINING PROPERTIES 
OF STEEL AT ELEVATED TEMPERATURES 
No. 3228: 1960. Part 2: Rupture strength. 
Price 3s. This new publication forms part of a series 
of procedures for obtaining the data necessary to 
determine the properties of steel at elevated tempera- 
tures. Standard procedures ensure that the data 
obtained will be based on a common method—a 
prime requisite where the resultant figures are to be 
included in national standards acceptable to pur- 
chasers of steel and of equipment made from it, 
both in the United Kingdom and overseas. The 
new standard deals with the method of test; the 
selection of the samples ; and test conditions. 


SOLID DRAWN STEEL AIR RECEIVERS 
NOT INTENDED FOR TRANSPORT 

No. 430: 1960. Price 3s. The revision of this 
specification, which permits the use of steel of 26 to 
48 tons per square inch tensile strength range, applies 
to solid drawn steel air receivers intended to contain 
air or inert gas above atmospheric pressure—not to 
receivers manufactured of alloy steels. 

Other differences between this specification and 
the previous edition are : the maximum sulphur and 
phosphorus content of the steel has been limited, 
and the requirements for the rate of testing the steel 
have been clarified. 
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Instruments, Electronics and 
Automation Exhibition 


No. Il — (Continued from page 854, May 20) 


The Instruments, Electronics and Automation Exhibition was opened at Olympia, 
London, on May 23, by Lord Mills, the Paymaster General. In his speech he 
welcomed the participation by foreign firms, saying that in so complex a subject 
there was much we could learn from each other, and it was often a fact that our 
best customers were those countries who were working along similar lines to extend 


the limits of human knowledge. 
morrow, May 28. 


MARCONI INSTRUMENTS, LTD. 
XHIBITS by Marconi Instruments, Ltd., 
St. Albans, Herts, are selected mainly 
from telecommunications measuring ap- 
paratus, but include also examples of 
industrial electronic instrumentation by the 
company’s Atomic Power Design Group. 
In the first category we illustrate (Fig. 8) the 
TF 1345 high-speed counter/timer with built- 
in precision frequency standard. This unit, 
which will count sine wave or pulse inputs 
up to speeds of 10 Mc/s, is intended prim- 
arily to meet growing demands for measuring 
equipment — combining easily-read digital 
presentation with simplicity of operation. 
Standard gating times and timing units 
are obtained from an internal oven-controlled 
100 ke/s crystal oscillator, but provision is 
also made for operating the instrument from 
an externally-applied standard 100 kc/s 
signal. For frequency measurement in the 
higher ranges, the signal to be measured is 
first amplified and shaped before being 
applied to the eight cascaded counting stages 
via a gating stage. The gate will only allow 
signals to pass over time periods derived 
from the 100 kc/s source and selected by a 
front panel control. At lower frequencies 
the gate circuitry is rearranged so that, instead 
of counting cycles, the time over one cycle 
is measured. For this purpose timing units 
are derived from the 100 kc/s standard and 
are counted for the duration of one complete 
cycle of the input. 

The range of the counter can be extended 
by means of plug-in units, and the instrument 
is illustrated with the TM5951 converter 
unit in position, allowing measurements up 
to 100 Mc/s. In this unit any frequency in 
the ‘range 10 to 100 Mc/s can be mixed with 
the appropriate harmonic of 10 Mc/s such 
that the difference frequency lies within 
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Fig. 8—High-speed counter/timer with digital read- 
out—Marconi Instruments 


The exhibition remains open until 6 p.m. to- 
Our review of selected exhibits continues below. 


the counting speed range of the basic counter. 

Two demonstrations of nuclear instrumen- 
tation are given on the stand: the first 
consists of a scintillation counter feeding a 
ratemeter governed by a burst slug detector 
unit controller; the resulting information is 
displayed on an Elliot 72-point recorder. 
The second demonstration features a develop- 
ment model of a temperature scanning 
system, which provides continuous monitor- 
ing of a large number of thermocouples. 
This system is being developed for Hinckley 
Point nuclear power station, where approxi- 
mately 600 thermocouples, distributed in and 
around the reactor, have to be scanned and 
measured at the rate of five points per second. 
Inputs are scanned sequentially by dry-reed 
relays driven by a transistorised scanning 
system. The output from the switching unit 
is fed into a digital voltmeter, which converts 
the input voltage directly into digital form 
without preliminary amplification. Digitised 
information is stored on a magnetic drum, 
and each measurement is tested to ensure 
that it lies between individually preset 
high and low alarm values. Any readings 
falling outside the preset range operate an 
alarm warning, and the measured value is 
printed automatically. Logging facilities are 
provided and a back-log enables the behav- 
iour of a selected input over the previous 
twenty minutes to be printed. In addition, 
a “freeze ’’ facility allows the operator to 
isolate one section of the magnetic drum, 
so that information on all the inputs for a 
period of twenty minutes prior to “ freezing ” 
is retained until required; it may be printed 
when convenient, and in this way the events 
leading up to a fault can be investigated in 
some detail. 


Pye, LTpb. 


Demonstrations are given by Pye, Ltd., 
Cambridge, of a closed circuit stereoscopic 
television system operating over a single 
channel. A normal industrial camera is used, 
fitted with a three-dimensional attachment 
as shown in Fig. 9. This incorporates a 
mirror system which imposes on the face 
of the camera tube two pictures side by 
side as if seen by the left eye and right eye. 
These pictures are reproduced similarly on 
the monitor tube, but an arrangement of 
mirrors similar to that at the camera allows 
a correctly placed observer to see with his 
right eye only the picture produced at the 
camera from the right eye viewpoint, and 
similarly with his left eye and the left-hand 
camera viewpoint. The components of the 
system are the beam-splitting attachment at 
the camera and the 14in mirror stereoscope 
at the monitor tube. These can be attached 
to any existing closed-circuit television in- 
stallation. It is possible to make viewing 
attachments to suit all standard monitor 
sizes, and if a particular requirement exists 
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for audience viewing, this can be arranged 
by charges in the display system, although 
it would then be necessary for the observers 
to wear polaroid spectacles. The angle of 
view with the standard system is equivalent 
to using a lin focal length lens (28 deg. 
horizontal angle), although the depth of 
field is equivalent to a tin lens. This is an 
important feature of the system as it is 
known that the eye cannot tolerate out-of- 
focus information in a stereoscopic picture 
and the above conditions can be met with 
lower light-levels than are required in more 
conventional stereoscopic systems. A sug- 
gested application of the system is for use 
in the remote observation, control and 
manipulation of materials. 

Other exhibits on the Pye stand include 
an oil-cooled, moving-coil vibrator with a 
maximum thrust of 10,000 1b, suitable for 
intermittent use in research, development 
and production work; and the “‘ Soniscope ” 
electronic stethoscope. 


ASSOCIATED ELECTRICAL INDUSTRIES, LTD. 


Equipment representative of a wide range 
of products is shown by Associated Electrical 
Industries, Ltd., Electronic Apparatus Divis- 
ion, New Parks, Leicester. Working models 
include the A.E.I. 955 analogue computer, 
which incorporates continuously drift-cor- 
rected high-gain d.c. amplifiers (Fig. 10). 
This amplifier is stated to be unique in that 
although the chopper relays are driven by a 
50 c/s voltage, it does not synchronously 
rectify a 50 c/s signal, thus eliminating hum 
rectification errors. The illustration shows 
the arrangement of the hinged side panels 
to allow easy access to the main chassis for 
servicing. Another exhibit of the same 
division is a static switching panel controlling 
the sequence of operation of a capstan 
lathe. Static switching is based on a “‘ NOR ” 
logic system. In addition to the “ NOR” 
unit, the system has a time delay unit, which 
may be fixed or variable, with a maximum 
of two minutes; a sequence unit for applica- 
tions where a machine carries out a set 
sequence of operations; and power amplifica- 
tion units, giving sufficient power amplifica- 
tion for most contactor coils, clutches, 
and solenoid valves. 

A further A.E.I. stand is shared by the 
Radio and Electronic Components and the 
Telecommunications Divisions under the 
management of Associated Electrical Indus- 
tries (Woolwich), Ltd.; and by the Imstru- 
mentation Divisions, Crown House, Ald- 
wych, London, W.C.2. Among the exhibits 
is an equipment for detecting and locating 
small leaks in high vacuum systems, based 





Fig. 9—Industrial television camera with stereoscopic 
attachment—Pye 
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Fig. 10—High-gain computer amplifier with hinged chassis side panels opened 


for servicing—A.E.L. 


on a thoriated tungsten filament diode, the 
filament of which is readily poisoned by 
oxygen. The resultant drop in emission is 
used to detect the entry of oxygen into the 
system under test. A d.c. amplifier with 
output meter enables the diode emission 
current to be monitored, and an alternative 
frequency-modulated detector system gives 
audible indication of a leak in situations 
where a meter cannot easily be read. 

Several new items are shown by the Process 
Components Department of the Instrumen- 
tion Division, among them being a poten- 
tiometric recorder with 4in chart and multi- 
colour printing, and a pneumatic flow 
recorder with 12in circular chart, suitable 
for almost any process, including those 
involving noxious gas or corrosive fluids. 
An enlarged model can be seen of the “‘ CK ” 
chopper used in the computer amplifier 
mentioned above, showing simulated input 
and output waveforms. 


KELVIN AND HUGHES (INDUSTRIAL), LTD. 


A new data handling system is shown for 
the first time by Kelvin and Hughes (Indus- 
trial), Ltd., Kelvin House, Wembley Park 
Drive, Wembley, Middlesex. This equipment 
is illustrated in Fig. 11. Different types of 
variables can be handled, but are presented 
by means of transducers in the form of 
d.c. voltage or current. Presentation is by 
digital voltmeter, and various facilities, such 
as high and low limit checking (with alarm 
indicators), are available for integration into 
the system. An unlimited number of inputs 
(in multiples of thirty) can be scanned at a 
speed of five inputs per second. Logging 
time on the electric typewriter is one input 
per second. Scanning is accomplished by 
telephone selector switches, with gold-plated 
contacts for minimum resistance and noise. 
These are stepped by two sequencing units, 
one for normal scanning and the other for 
logging. Any input may be selected manually 
for constant observation, being then meas- 
ured every five seconds and the results dis- 
played on numerical indicator tubes. Logging 
cycles are initiated at pre-selected intervals 
under the control of a digital clock unit. 

In the measuring unit of the system, 
voltages from a stabilised supply are sequen- 
tially switched in and compared with the 
input voltage until a final out-of-balance 
value within 0.1 per cent is achieved. The 
positions at the various relays indicate the 
value of the input voltage in a binary code, 
which is converted into decimal form. 

Other exhibits include temperature con- 


Fig. 11—Data handling system with digital voltmeter presentation and electric 


typewriter logging—Kelvin and Hughes 


trollers, an ultrasonic flaw detector, record- 
ing equipments, and a simulator of the 
company’s automatic boiler control system. 


ULTRA ELECTRONICS, LTD. 


A complete demonstration rig of the 
Ultra electric throttle control system appears 
on the stand of Ultra Electronics, Ltd., 
Western Avenue, London, W.3, signalising 
the completion of well over a million hours’ 
flying time with this equipment controlling 
Bristol Siddeley ‘“‘ Proteus” engines in 
“ Britannia” aircraft. Similar controls are 
now offered for general application to 
turbo-prop and turbo-jet aircraft. The 
system uses international standard synchros 
and a.c. series motors in conjunction with 
magnetic amplifiers, and is formed of either 
two or three units according to torque 
requirements, the transmitter and amplifier 
units being combined in the low-torque 
system. 

The rotor in the transmitter unit is operated 
from the pilot’s throttle lever by a short 
push-rod, and is energised at 115V, 400 c/s. 
According to its position, a particular 
distribution of voltages occurs in the trans- 
mitter three-phase stator and is repeated in 
the stator of the reset synchro in the throttle 
motor unit. When the reset synchro rotor 
is at an angle differing by 90 deg. from that 
of the transmitter rotor, the voltage across 
it is zero, but any change in the relative 
positions causes a voltage proportional to 
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Fig. 12—Temperature trip amplifier for nuclear 


reactor protection—Ultra Electronics 


the angular misalignment to appear across 
the reset rotor. This alternating voltage is 
compared with a reference signal in a 
phase discriminator, the resultant output 
being a d.c. signal depending on the ampli- 
tude of the a.c. input, and positive or negative 
according to whether the angular difference 
between the transmit and reset rotors is 
clockwise or anti-clockwise. The a.c. signal 
is then applied to a two-stage magnetic 
amplifier to control an a.c. output signal 
which is fed to an a.c. servo motor in the 
throttle motor unit. The a.c. servo motor 
drives the output shaft and the reset rotor 
through a reduction gearbox and differential. 
In order to achieve maximum stability, a 
velocity feedback generator is also driven 
by the servo motor and its output fed back 
to the input of the magnetic amplifier as a 
negative signal. A split-field 28V d.c. motor 
is also built into the throttle motor unit for 
emergency control from an inching switch 
separate from the normal throttle lever. 

Other Ultra exhibits include a new tem- 
perature trip amplifier for nuclear power 
station safety systems (Fig. 12). In this unit 
thermocouple output is compared with a 
reference voltage derived from a zener 
diode. The difference signal is amplified in 
a two-stage magnetic amplifier and applied 
both to a d.c. meter calibrated in “ margin- 
to-trip ” temperatures, and to the transistor- 
operated alarm relays. 

(To be concluded) 


Anglo-French Microwave Link 


SomE 122 additional telephone circuits between 
London and the Continent will become available 
this year as a result of opening a 600-channel 
microwave link system between Tolsford Hill, 
near Folkestone, and Fiennes, France. Further 
circuits will be brought into use as dialling 
facilities are increased between operators at the 
G.P.O. Continental Exchange in London and 
Continental subscribers. Existing cables con- 
tinue to be used, but radio will handle new 
requirements and provide an alternative when 
cables are damaged. The cross-Channel portion 
of the microwave system was supplied by 
Standard Telephones and Cables, Ltd., Con- 
naught House, Aldwych, London, W.C.2, and has 
been used already for television as part of the 
Eurovision network, replacing the temporary 
link between Dover and Lille. It incorporates 
the automatic space diversity reception system 
to combat fading described in our September 4, 
1959, issue. Co-axial cables carry the telephone 
and television channels between London and 
Tolsford Hill. On the French side the signals 
continue by radio to Loos, by coaxial cable to 
Lille, and then on to Paris by another micro- 
wave link. 
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Letters to the Editor 


SIMPLIFIED ANTI-VIBRATION 
HAMMER FOUNDATIONS 


Sir,—Mr. Crockett commences his letter 
to you by suggesting that there are modern 
developments which can produce a cheaper 
form of foundation than that put forward in 
my article. As Mr. Crockett knows, J am 
well aware of every development in the 
field of anti-vibration foundations. I would 
point out that the method he appears to 
have in mind is not a “ modern” develop- 
ment at all, but was used in some of the 
earliest anti-vibration foundations. I know 
from the total cost of certain installations 
that it is not a cheaper method than that put 
forward by me. It is also not so universally 
applicable. I also believe that it is likely 
to cause trouble in the hammer itself, and 
this belief is shared by some of the most 
experienced hammer designers in Britain. 

In his letter published in your issue 
of April 29, Mr. Crockett takes me to task 
because, for the particular ground constant 
I chose in an example of a spring founda- 
tion, the ground movement came out to be 
much greater than could be attained. Perhaps 
I was leaning over backwards a little far to 
choose an example that did not exaggerate 
my case. However, the important thing 
about the example was that it showed the 
amplitude of movement to be reduced to 
about one-fifth of the value that would have 
been obtained without the springs, and the 
acceleration of the ground was even further 
reduced. If I had chosen a higher ground- 
stiffness in the example, the ground deflec- 
tion figure would have been not only lower 
in magnitude, but also an even lower fraction 
of that without springs. 

Later, Mr. Crockett insists that oscilla- 
tions in all “‘ six degrees of freedom” are 
important. He gives a long, but irrelevant, 
list of forge products which may cause a 
twisting couple on the anvil. Of course you 
can get a twisting couple on the anvil, but 
there is an equal and opposite couple on the 
tup and, therefore, through the slides on the 
whole hammer and its foundation. Thus, 
provided the anvil is not floating on springs 
but is rigidly seated on the inertia block the 
action and reaction are equal and opposite, 
and only very minor movements about the 
vertical axis can take place. These torsional 
movements are completely unimportant as 
far as ground vibrations are concerned. 
Similarly, because of the purely vertical 
direction of the hammer blow purely lateral 
movements (as distinct from rocking) of the 
inertia block can be of no more than very 
secondary importance. 

With regard to the rocking movement 
Mr. Crockett says ‘‘ Eastwood assumes that 
the eccentricity of a blow is too small to 
worry about its effect, but I have measured 
2ft 6in, and seen more.” This is complete 
mis-representation. I assumed nothing of 


the sort. I actually said “‘ But it (the blow) 
can cause rocking about the two horizontal 
axes if the blow is struck off-centre as it 
inevitably will be. Fortunately, the eccen- 
tricity of blow will not generally be big 
enough to impart a large angular momentum 
to the inertia block and anvil.’? Of course I 
would not ignore rotational effects in cases 
where working as much as 2ft 6in off-centre 
was possible. Indeed I devoted a full para- 
graph later to the use of side control mount- 
ings. 

I trust that your readers will re-read my 
article to see whether Mr. Crockett is mis- 
representing what I said. 

Mr. Crockett accuses me of attacking the 
simplified caption from one of his non- 
technical articles. I can only reply that 
the article was published in Civil Engineering, 
and I have never regarded this as a non- 
technical journal. 

In the second paragraph of his letter 
Mr. Crockett again defends his continued 
publication of the ‘“‘ Degebo ” natural ground 
frequency figures. He castigates me for 
“ignoring these figures and recommending 
others to do the same.”’ Since his letter to 
you was published I have had the pleasure 
of lecturing to the Drop Forge Association 
on this topic with Mr. Crockett as a member 
of the audience. J had sufficient time in 
that lecture to deal adequately with the 
matter, and to show that the Degebo results 
were meaningless and that by using different 
sizes of plate or different loads on them 
they would have obtained completely differ- 
ent values. I attacked those people, includ- 
ing Mr. Crockett, who have published and 
republished these figures. In the discussion 
I understood Mr. Crockett to take exactly 
the opposite line to that in his letter to 
you, and that he claimed that he had fre- 
quently warned that the Degebo figures for 
natural frequency were valueless. 

However, Mr. Crockett’s main error is 
that he fails to realise that the waves emanat- 
ing from the sprung foundation have a 
different frequency from those of an unsprung 
hammer, or that which he measures and 
calls the “‘ site natural frequency.”’ Fortu- 
nately, I can show that this is so by referring 
to some hammer foundations designed by 
Mr. Crockett for the Metropolitan Cammell 
Carriage and Wagon Company, Ltd., at 
Saltley, Birmingham. The story of these 


foundations is given in Jron and Steel 
for March, 1959, in an article by Rolt 
Hammond. It is clear from the article that 


only Mr. Crockett could have provided the 
information on which it is based. 

Mr. Crockett measured the so-called 
** natural frequency ”’ of the site round the 
forge, and the excavations for the founda- 
tion, and said it was 22 c/s. The form of 
foundation he adopted was one in which 
the inertia block is relatively small, and 
rubber springs were placed between it and 
the anvil. The natural frequency of the anvil 
on these springs was ‘“‘ just below 11 c.p.s.” 
When the hammers were started up it was 


found that the waves emanating from the 
hammer were excessive. Severe vibrations 
were set up in Messrs. Metropolitan Cam- 
mell’s drawing offices and conference room 
where conditions were worsened by local 
resonances in the floors. Conditions were 
generally so bad that 350 local residents 
signed a petition to Birmingham City 
Council calling for appropriate action. The 
measured frequency was 10 c/s i.e. more 
or less identical with the frequency of the 
anvil on its springs. It is patently obvious 
that the waves emanating from the hammer 
were being excited by the anvil vibrations, 
and they were excessive because the springs 
under the anvil were not soft enough when 
considered in relation to the total inertia 
block weight (see the opening paragraph of 
my paper). 

Mr. Crockett then decided to put softer 
springs under the anvil and chose ones which 
were sufficiently soft to give the anvil a 
natural frequency of 7 c/s. Again the 
hammer was started up and again there 
were troublesome vibrations. The vibra- 
tions were of a different frequency because 
they excited a different form of response in 
the building frames. There was a marked 
increase in the horizontal movements, and 
most people thought that this effect was less 
comfortable than before. 

Finally the anvil was taken out and put 
on much softer springs with a natural 
frequency of only 4 c/s. These soft springs 
reduced the dynamic load to the ground 
very drastically, and also increased the time 
taken to apply that load so that the waves 
in the ground are now negligible. 

This story is absolutely invaluable to my 
case. Mr. Crockett claims that there is a 
unique natural frequency for each site which 
must be measured first, then avoided when 
designing the foundation springs. I contend 
that there is no such thing as a unique 
natural frequency on a site. The frequency 


_ of the waves is reduced by the introduction 


of springs. The highest wave frequency will 
be obtained with no artificial springs and 
will be determined by the effective spring 
stiffness of the ground. As_ successively 
softer springs of lower natural frequency 
are used the frequency of the waves will be 
reduced and, of course, the energy in the 
waves will also be reduced. Thus the waves 
can have any frequency below that of the 
unsprung foundation. For some time I 
have desired to carry out controlled experi- 
ments on a foundation with springs of differ- 
ent stiffnesses inserted in turn to demonstrate 
this point, but, of course, no one could 
provide the money and the facilities for these 
tests. Mr. Crockett has unwittingly demon- 
strated the point for me. 

I should point out that Mr. Crockett 
claims that there must be a geological fault 
between the hammers and the buildings 
which were disturbed. This, he says, could 
have changed the natural frequency. Apart 
from the fact that he has no geological 
evidence for the existence of this supposed 
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fault, despite consulting an eminent geo- 
logist, there are three reasons why his 
arguments are untenable : 

(1) The soil is keuper marl under both the 
forge and the buildings so that the natural 
frequency, if there were such a thing, would 
be the same on each side of the fault. 

(2) Even if there were a change of soil 
type, a 22 c/s vibration near the hammer 
could not possibly excite an 11 c/s vibration 
and also an additional lower frequency 
vibration on the other side of the fault. 

(3) The change of frequency of ground 
vibration at the buildings when the springs 
were changed could not be associated with a 
fault, unless a second one had developed 
overnight ! 

May I say that if Mr. Crockett still has 
doubts about the geological fault, however 
irrelevant it may be, I should be delighted to 
offer the very good facilities which this 
department has for soil mechanics and site 
investigation free of charge. I am deter- 
mined that there should be no doubt in 
anyone’s mind as to who is right on this 
very important matter. If Mr. Crockett is 
not satisfied that my general arguments are 
correct I shall also ask the Drop Forge 
Association to use its good offices to per- 
suade Metropolitan Cammell Carriage and 
Wagon Company, Ltd., to let me do a 
complete vibration test programme on the 
site as part of the research programme of 
this University. 

W. EastTwoop 

University of Sheffield, 

May 7, 1960. 


Book Reviews 


Patents for Engineers. By LAWRENCE H. A. 
Carr and J. C. Wood. Chapman and 
Hall, Ltd., 37, Essex Street, Strand, 
London, W.C.2. Price 18s. 

A LITTLE knowledge may be a dangerous 

thing : but it is not half so dangerous as 

downright ignorance. The managers and 
executives of companies to-day have to be 
masters of all trades and are jacks of none : 
complications of modern life are such that 
managers and executives must rely on teams 
of experts to inform and advise them on 
highly technical matters of finance, law, 
research, marketing, and so on. One small 
field in which the technical executive has to 
make decisions—often of vital importance— 
is that of inventions and patents. Often he 
reaches his high position with little knowledge 
and no direct experience of such matters. 

This book is intended to fill the vacuum by 

dealing with patent law “in simple form, 

eschewing wherever possible technical legal 
phraseology and irksome detail,” and 

“especially with the engineering and com- 

mercial aspects ”’ of the subject. 

The book is based on courses of lectures 
delivered by the authors at the Manchester 
College of Science and Technology in 1957, 
and at the Institution of Electrical Engineers 
in 1949-50. Its origin is perhaps a drawback 
to its present intended purpose, because the 
treatment of the subject for a student audience 
is hardly suitable for managers and execu- 
tives. Perhaps future editions will give 
opportunities for suitable revision. 

The opening chapter gives a very brief 
history of the British Patent System ; and 
the final chapter gives summaries of ten 
important inventions, mostly in the electrical 
field. Such historical surveys are essential 


to any novitiate, to give him a sense of 
perspective. The intervening chapters deal 
with patents for inventions, how they are to 
be obtained, their obligations, their risks and 
their potential values. There is a separate 
chapter dealing very briefly with registered 
designs, trade marks and copyright. 

The chapters dealing with patents could, 
with advantage, be arranged more coherently: 
interposed between two chapters dealing 
with the requirements of the patent specifica- 
tions there is a brief summary, section-by- 
section, of the Patents Act of 1949, which is 
so condensed as to be of little practical 
value to its intended readers. And through- 
out there are references to and brief digests 
of decided cases, the selection of which is 
somewhat random: in several instances they 
are not the leading cases illustrative of the 
point in discussion. Some of them deal with 
difficult technical subject-matter, and it is 
far from easy to explain the judgments 
without recourse to drawings and diagrams 
which are not provided. 

The chapter on the patent specification is 
disappointing. The skeleton structure which 
is described does not have any basis in the 
Patent Act or Rules : and though it may have 
some basis in customary usage, not all 
practitioners would agree with the authors’ 
views and statements. For example (page 43), 
the part of the specification which usually 
follows the statement of the prior art (a 
statement, incidentally, which it is not 
necessary to include) is not ‘“‘ the section 
which actually defines the invention.”” The 
Courts, including the House. of Lords, have 
made quite clear that the functions of the 
specification and the claims are quite different: 
the one is to describe how to put the invention 
into practice ; and the other is to define the 
monopoly. That, in fact, is all that the Act 
requires. 

Too much stress is laid on the provisional 
specification. It is not necessary to file one ; 
and in fact from the statistics given in the 
Comptroller's Reports, almost as many 
applications are filed with complete specifica- 
tions in the first instance as are filed with 
provisionals. 

There are useful chapters on master and 
servant—a difficult subject symptomatic of 
the state of employee relations in every large 
company ; on patent marking, which is an 
important practical issue; and on the 
commercial aspects of patenting. There is 
one serious omission from page 35, where the 
authors deal with licences-of-right : they fail 
to point out that when a patent is so endorsed 
at the initiative of the patentee, the subse- 
quent renewal fees are halved. The book is 
comprehensive enough to include informa- 
tion on infringement actions, Crown use, 
and our legal system. With such matters 
the company executive is not often con- 
cerned ; but it is helpful to have the brief 
summaries which the authors provide. 

There are three indexes, as well as a 
condensed table of Patent Office fees. 


The Other Side of the Moon. Translated by 


J. B. Sykes. Pergamon Press, Ltd., 
Headington Hill Hall, Oxford. Price 
10s. 6d. 


Tuis short book translated directly from the 
Russian is printed on art paper, and on its 
pages are reproduced three pictures of the 
other side of the moon photographed by the 
space station launched by a space rocket 
from the Soviet Union on October 4, 1959. 
The book describes the purposes of the space 
station, and illustrates it photographically 
and diagrammatically, showing the location 
of various items of equipment. Descriptions 
are also given of the orbit pursued by the 
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station and the reasons for choosing the 
precise orbit. No calculations are printed ; 
but it is possible that sufficient information 
is provided for anyone with knowledge of 
the subject to work the whole matter out 
with some precision. A _ similar remark 
applies to the rather sketchy information 
provided about the instrumentation of the 
station for its alignment in space to 
take photographs of the moon; it also 
applies to the equipment for transmitting the 
information back to earth, though we rather 
doubt here whether very precise conclusions 
can be reached about the detailed nature 
of the equipment. In default of fuller 
information this book is very welcome as a 
record of a very remarkable feat of space 
exploration. Though it may be doubted, 
because of military considerations, whether 
the Russians will prove ready at any time to 
reveal more detail about the instrumentation 
of the station than is printed here it is clear 
that the quite numerous photographs of the 
far side of the moon which the device secured 
and transmitted back to earth, only three of 
which are here published, are being examined 
with care to see what further they can be 
made to reveal ; and there seems no reason 
to suppose that any such more complete 
information will not be published. 


Untersuchungen iiber die Umlenkung eines 
freien Luftstrahls mit Hilfe von Drall. 
By K. ISERLAND. Mitteilungen aus dem 
Institut fiir Aerodynamik an der Eidge- 
ndssischen Technischen Hochschule, Ziirich, 
No. 25. Verlag Leemann A.G., Arbenz- 
strasse, 20, Ziirich, 34. Price Sw.Fr.21. 

OF the three braking systems proposed for 

shortening the landing run of a jet aircraft 

—wheelbrakes, parachutes, and jet reversal— 

the last-mentioned method is shown to be 

the most effective, and various designs are 
discussed. Contrasted with methods which 
introduce deflector surfaces into the jet in 
order to reverse it or deflect it on to special 
reversing blades, are those involving the 
introduction of compressed air into the 
jet core as proposed by S.N.E.C.M.A., 
and the author’s method which obtains an 
initial radial expansion of the jet by means 
of centrifugal action by introducing rotation. 

To this end, variable-pitch guide blades are 

mounted in the jet itself upstream of the 

nozzle, below which is an array of ring- 
shaped reverser blades into which the 
expanded jet is guided. The paper contains 

a full report on the very detailed experi- 

mental work which the author has carried 

out. 


Books 


A Text-Book of Metallurgy. Second edition. 
By A. R. Bailey. Macmillan and Co., Ltd., St. 
Martin’s Street, London, W.C.2. Price 30s. 


The Directory of Opportunities for Qualified Men, 
1960. Edited by Clive Labovitch. Cornmarket Press, 
Ltd., Darley House, 1, Lower James Street, London, 


Received 


W.1. Price 8s. 6d. 
Highway Engineering. Second edition. By Leo J. 
Ritter, Jr., and Radnor J. Paquette. The Ronald 


Press Company, 15, East 26th Street, New York, 10, 
N.Y. Price 10.00 dollars. 


Wéarme-und Stoffaustausch in Arbeitsdiagrammen 
auf Projektiver Grundlage. By Werner Matz. 
Springer-Verlag, Berlin-Wilmersdorf, Heidelberger 
Platz 3, W. Germany. Price DM.24. 


Probability and Statistical Inference for Engineers. 
A First Course. By Cyrus Derman and Morton 
Klein. Oxford University Press, Amen House, 
Warwick Square, London, E.C.4. Price 30s. 


Die Nomographische Methode der Berechnung 
Komplizierter und Stark Gesdttigter Magnetischer 
Kreise Elektrischer Maschinen. By Otto Benedikt. 
Hungarian Academy of Sciences, Budapest, V., 
Alkotmany u. 21. 
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B.E.A.’s Maintenance Base at 
London Airport 


THE second of two large blocks of aircraft 
hangers and workshops at London Airport 
was formally handed over to British European 
Airways last week by the main contractor. 
B.E.A.’s maintenance base, at which its fleet of 
116 aircraft will be serviced, is thus substantially 
complete. The service which the base gives is 
very comprehensive, as can be judged from its 
cost — some £7,000,000 — and from Lord 
Douglas’s description of the new block, which he 
called a “‘ palace of engineering.” 

Each of the two blocks comprises two rows of 
hangars, with workshops between them, and 
stores or workshop buildings at the ends across 
the full width of the block. The earlier block, 


width to the frame. Small tertiary trusses span 
between the frames, and the roof is almost 
entirely glazed. 

Weight-saving was an important consideration 
in adopting the tubular steel secondary structure, 
which is apparently only about a quarter of the 
weight of a corresponding design, for the new 
block, in concrete. The increase of the span of 
the secondaries from 110ft for the older block to 
135ft for the newer one altered the design 
conditions between the two blocks. Lightness 
of the roof of the new block was sought to 
economise in the design of the primary box 
beams. These beams carry not only the second- 
aries, but also the canopy on the outside of the 
hangars, and crane beams on the inside. Each 
beam is 14ft deep by 6ft 6in wide, with concrete 
thicknesses generally of Sin at the sides, 54in at 
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A constructional view of the hangers of B.E.A.’s new maintenance block nearing completion. Nearly three 
of the five hangars _in one of the rows are shown. Note the underfloor heating, tubular steel roof structure, 
cast-in-situ box beams over the doors, and precast concrete elements elsewhere 


which was completed in 1953, has hangar 
openings of 150ft width, closed by folding and 
sliding doors. There are five such openings in 
each row of hangars. The roof spans 110ft in 
breadth, so, since there are no interior divisions, 
an unobstructed area of 110ft by 900ft is provided 
inside the doors of each row. The new west 
block is similarly laid out, but in this case the 
door openings are 168ft in span, and the trans- 
verse span of the row is 135ft. Again, there are 
no interior divisions, and the clear floor area is 
thus 135ft by 900ft in each of the two rows. 

An interesting comparison can be made 
between the structures of the old and new blocks. 
The old block, which was completed in 1953, 
became widely known at that time on account of 
its advanced design, which utilised prestressed 
concrete on a large scale, with major use of 
precasting. This design in concrete was the 
winner of a competition in which twenty con- 
tractors submitted designs in various materials ; 
it was described quite fully in THE ENGINEER of 
October 31, 1952. 

In spite of the clear advantage which this design 
showed at the time, it has not been repeated in 
the new block. Indeed, the structure around the 
five doors comprising cast-in-situ column blocks 
between the doors, and box beams spanning over 
them, is essentially similar. But the secondary 
beams, i.e. those spanning across the hangar, 
have been built of tubular steel. The steel 
trusses can be seen in the illustration herewith. 
Each truss is a space frame comprising two 
Warren girders placed side by side and braced 
together, forming a trapezoidal shape in cross 
section, the two component trusses being slightly 
inclined, giving a narrow base and a wider top 


the soffit, and 84in at the top, and with precast 
diaphragms at 10ft\centres. 

The steel secondaries were shot-blasted and 
aluminium sprayed, low maintenance costs 
being sought. They were largely prefabricated ; 
site joints were welded. Each frame is 7ft deep 
and weighs 6 tons ; the frames are spaced 20ft 
apart. A noticeable increase in the intensity of 
natural light in the hangar is given by this roof, 
and it is a clean and attractive design. 

Tubular steel has also been employed to roof 
the workshops of the new block. The central 
workshop is roofed by north-light space frames, 


This 0-4-0T locomotive’ 
** William Finlay’ has 
been acquired by Mr. 
Latham, secretary of the 
Industrial Locomotive 
Society, for preservation 
at Woking. Another loco- 
motive 0-6-0T ‘‘Triassic,’’ 
acquired some time ago, 
can be seen in_ the 
background 


each 100ft long and spanning 60ft. The design 
loading included two 5-ton loads on any frame at 
20ft centres, to allow for small cranes or mono- 
rails. This roof was largely fabricated on the 
site. The south workshop has a monitor roof, 
again in welded tubular steel. Throughout the 
block, precast concrete columns carry these roof 
structures. Extensive concreting was also in- 
cluded in the aprons, and also the floors of the 
hangars ; throughout the job a high standard of 
quality was maintained in the concrete work. 

The new block is also noteworthy for the 
comprehensiveness of the services installed for 
aircraft maintenance. A basement under the 
central workshop houses all the services and 
mains associated with them, with side tunnels 
leading to the workshops and the hangars, and 
thence to service points on a 20ft module at 
strategic points in the floors. ; 

British European Airways’ consulting engineers 
for the new block are Messrs. Scott and Wilson, 
Kirkpatrick and Partners. The main contractor 
is Holland & Hannen and Cubitts, Ltd. ; the sub- 
contractor for the steel roof structures is Tube- 
wrights, Ltd. The importance of a “ team sf 
approach to design, with close co-operation 
between client, consultant and contractor in the 
early stages, has been stressed as an important 
aspect of the success of this project. 


Industrial Narrow Gauge Locomotive 


Preserved 

Mr. J. B. LATHAM, through the co-operation 
of the Dorking Lime Company, Ltd., Betchworth, 
Surrey, has secured for preservation a 3ft 2in 
gauge steam locomotive. The locomotive is 
** William Finlay ’’ O-4—OT, built by Fletcher, 
Jennings and Company of Whitehaven in 1880, 
maker’s number 173, and was supplied new to 
Betchworth and used all its life in bringing 
down chalk from the quarry on the side of 
Box Hill to the works with its sister engine 
“Townsend Hook.” The locomotive had been 
in regular use until about two years ago. 
“William Finlay ’’ is named after the founder 
of the works who had previously been an 
engineer for the construction of the Manchester 
Sheffield and Lincolnshire Railway. Cylinders 
8in by 16in, driving wheels 2ft 4in diameter. 

The locomotive has been little altered in its 
eighty years of life. As built it had no cab, but 
a cab of the present design is believed to have 
been soon added. Originally the engine had 
Salter spring balance type safety valves on the 
dome, but it lost these probably when reboilered 
in 1922. The mechanical lubricator and the 
present injectors are also recent additions. The 
locomotive is understood to be in working order. 

Mr. Latham, a chartered quantity surveyor 
of Woking, is also secretary of the Industrial 
Locomotive Society. 
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This all-hydraulic digger and loader has an oil capacity of 45 gallons, 





The rack and pinion slewing gear, 


driven by two rams, can be seen 


Versatile Excavator 


THE combined excavator and loading shovel 
described on page 902, June 13, 1958, the 
** Hydra-Digger/Loadall,” has now been super- 
seded in production by the “J.C.B.4” exca- 
vator of J. C. Bamford (Excavators), Ltd., 
Lakeside, Rocester, Staffs. The new machine, 
which is illustrated herewith, consists of a 
Fordson ‘* Power Major ”’ with a 30 gallons per 
minute vane-type oil pump delivering at 1650 lb 
per square inch. The hydraulic system operates 
a front end loader, which can be converted to a 
bulldozer or jib crane, and the excavator. The 
excavator has three modes of operation, as 
back-acter, face shovel, and square hole digger, 
with the bucket illustrated, and can use other 
buckets for entrenching, ditch cleaning, and so 
on. It will be noticed that the 16ft frame on 
which the rear end of the machine is supported 
when digging is adjustable to adopt to uneven 
surface ; it can be raised to have a 2lin ground 
clearance. The cab is large enough to carry 
four passengers when proceeding to or from a 
site. 

Details of interest to operators maintaining 
their own plant are that all rams are of the same 
rod and bore diameters, 23in and 44in, while 
the digger uses only three different sizes of 
seal. Six different types of seals are used on 
the hydraulic rams. 

[Reply Card No. E9131] 


Glass Fibre and Resins Factories 


Two new factories, at Camberley, Surrey, for 
the Microcell group of companies, were opened 
last Friday. The first of them, which is operated 
by Glass Yarns and Deeside Fabrics Ltd., is for 
the manufacture of glass fibre reinforcement used 
mainly in conjunction with polyester and epoxy 
resins. The products include chopped strand 
mats, needled mats, rovings, yarns of various 
kinds and chopped fibres, and the techniques 
incorporated in the design of the plant range from 
electronic control of the melting glass to conti- 
nuous tunnel drying of the fibre and electronic 
testing of the finished material. 

The second factory, which is operated by 
Artrite Resins Ltd., is for the production of a 
variety of polyester resins. For the batch pro- 
cess on which production is based, it is claimed 
that any one of three to four dozen different 
grades of resin in any one of more than 100 
different colours can be turned out at a day’s 
notice. The production units include a reactor 
plant for “‘ cooking” the chemical ingredients 
under various conditions until the correct stage 
in the resin formation is reached, a cooling and 
blending section, a “* pre-mix ” department and 


an area for the final blending, straining and 
drumming of formulated polyesters. The plant 
also includes a well-appointed research and 
development department where, at present, work 
is proceeding on the investigation of new poly- 
meric systems, particularly in the field of high 
temperature stable bodies. 

The opening ceremony was performed by 
the Minister of Defence, Mr. Harold Watkinson, 
in whose constituency the factories are built. 
Speaking at the ceremony, the Minister com- 
mented on Britain’s current defence programmes, 
saying that it was possible that the immense 
efforts which this country was making to develop 
new devices and new weapons might soon bear 
fruit. He added that, keeping in mind the 
*‘ dramatic new processes and projects” that 
were being pioneered, it was not unreasonable to 
hope that Great Britain might produce some new 
** break-through ”’ as it had done many times in 
the past. 

[Reply Card No. E9132] 


Pipe Screwing Machine 


WE illustrate below a transportable pipe 
screwing machine now made by Smart & Brown 
(Machine Tools) Ltd., 25 Manchester Square, 





Portable motor driven pipe screwing machine 
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London, W.1, with a capacity from jin to 2in 
on B.S.P., A.P.I. and A.N.F. threads and + to 
14in on Whitworth, B.S.F. and U.N.F. threads. 
The work spindle is driven through a two-speed 
gearbox by a 3 h.p. motor giving two screwing 
speeds of 14:5 and 28:5 r.p.m. In addition to 
the front chuck there is also fitted at the rear end 
of the spindle a centralising spin chuck. The 
wheel of an internal grinding fixture at the rear 
of the machine is driven directly by the motor at 
1,425 r.p.m. 

_ The die head carriage slides on bar guides and 
is Operated by capstan handles through a bar 
rack; depending upon the size of work, its 
effective traverse is about 2in. A cutting-off 
tool slide mounted above the die head is operated 
by a handscrew. 


[Reply Card No. E9133] 


Worm Gear Jacks 


A SERIES of worm gear jacks, introduced by the 
Consolidated Pneumatic Tool Company, Ltd., 
of 232, Dawes Road, London, S.W.6, consists of 
eight standard units with capacities ranging from 
2 to 100 tons; they are designed for building 
into machinery and equipment where jacking 
duties are involved. The jacks can be connected 
by shafting and mitre gearboxes to lift in unison, 
and as they are self-locking they can be used to 
hold loads in position indefinitely without creep 
occurring. 

In these jacks, the construction of which can 
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General construction of worm gear jack made in 
eight capacities from 2 to 100 tons 


be seen on our illustration, a clockwise rotation 
is employed for lifting the load, the maximum 
worm gear speed being 500 r.p.m. In the 
smallest and two largest jacks in the range a ball 
race and grease seal is fitted at each end of the 
worm, whilst in jacks of from 5 to 25 tons 
capacity, Timken taper bearings are fitted. The 
closed height of the range lies between Siin for 
the 2-ton model and 24in for the 100-ton unit. 

Apart from their use in lifting duties, these 
jacks can be employed as linear actuators, to push 
or pull horizontally and to apply pressure in any 
required direction. They may be either manu- 
ally or motor operated, and since all have a 
common lifting speed, any combination of 
sizes may be employed together and operated 
through gearboxes and shafting from a common 
power source. 


[Reply Card No. E9134] 
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Aluminium Melting and Holding 
Furnaces 


A pry hearth, aluminium melting furnace 
with a companion holding furnace, of American 
design, now being made in this country by the 
Electric Resistance Furnace Company, Ltd., 
Weybridge, Surrey, is illustrated below. The 
two furnaces form a central installation for 
melting up to 500 lb of aluminium an hour. 

Aluminium scrap is charged into the furnace 
hopper, where preheating begins. As the metal 
moves into the furnace it collects on and above a 
sloping, dry hearth of silicon carbide and is 
contained in a vertical cylindrical muffle heated 
externally by silicon carbide elements. The 


molten metal is directed by the hearth through a 
covered trough, where it runs out without over- 
heating to be maintained in the holding furnace 
at the temperature required. x 

To prevent oxidation, the aluminium is melted 
and held at temperature in an atmosphere of 
high purity, dry nitrogen. Oxide present in the 





Dry hearth aluminium melting furnace with holding 
furnace at the rear 


scrap collects on the hearth and can be raked 
out through a plug door at the back, and this 
door can also be used for inserting ingots. 
The melting furnace is rated at 100kW, the hold- 
ing furnace having a capacity of 1500 lb anda 
rating of 20kW. 

[Reply Card No. E9141] 


Control Valves 


A RANGE of valves for the control of low and 
intermediate pressures in hydraulic or pneu- 
matic systems has been introduced under the 
trade name “ Versa” by British Arca Regu- 
lators, Ltd., Sisson Rd., Gloucester. These 
valves are arranged for operating at pressures 
up to 500lb per square inch and are available 
at two, three, four and five-way designs and 
in sizes from in to lin. 

A standard range of spools for these valves 
gives any combination of porting, closed or 
open, in the centre position on detent or spring 
centred valves. As the spools are pressure bal- 
anced, only light pressures are required to actuate 
the valves. Each of the four basic constructions 
of these valves can be adapted to any two of 
more than twenty standard actuating devices 
made by the firm, for hand, cam, foot, pilot, 
spring or solenoid operation. i ' 

The solenoid valves can be supplied with a 





Five-way hydraulic or pneumatic control valve with 
double differential pilot 


small by-pass button, which makes operation 
possible without an electric supply. This facility 
is useful for checking pressure circuits when 
carrying out setting and also in emergencies 
arising from electrical failure. 

We illustrate a ‘“‘V” series five-way valve 
fitted with double differential pilot actuators. 
The pilots on each end of the valve are supplied, 
through internal passages in the valve body, 
from the main pressure line and momentary 
bleeding of either one of the pilots will result 
in an unbalance load on the valve spool, causing 
it to move in the required direction. 

[Reply Card No. E9142] 


Backstand Grinder 


AN abrasive band machine made by B. O. 
Moivis, Ltd., Coventry, which we ulustrate 
herewith, incorporates a dust extractor unit as a 
pedestal. The machine is based on the firm’s 





Abrasive band machine and dust extractor pedestal 


model ** M.160”’ flexible shaft unit and consists 
of a 1 h.p., three-phase, totally-enclosed, fan- 
cooled motor driving a S5ft abrasive belt over a 
jockey pulley and a contact wheel. The belt 
speed is constant at 6000 surface feet per minute. 
its equipment includes a set of four rubber 


contact wheels, ranging from 12in diameter 
by lin wide to 4in diameter by 2in wide. A 
useful attachment consists of a spindle for carry- 
ing a grinding wheel or wire brush on the left 
of the contact wheel and a collet for mounted 
points or. rotary burrs on the right-hand side. 
fhe dust extractor on which the machine 
is mounted is driven by a ? h.p. motor and has a 
capacity of 475 c.f.m. and is complete with hoods 
and trunking. 
[Reply Card No. E9143] 


Heating Electrode 


A NEW electrode, ‘‘ Thermees,” for applying a 
rapid and concentrated heat to metal before 
welding, bending or straightening, has been 
developed and is marketed by the electrode 
division of The English Electric Company, Ltd., 
at Accrington. The electrode can be used on any 
standard metal and in any position. Heat can 
thus be applied in an exact spot and in normally 
inaccessible places without any special flame or 
induction heating equipment. The electrode is 
handled normally and requires no special equip- 
ment or technique; it can be used on a.c. or d.c. 
welding plant. For best results the a.c. supply 
should have an open circuit voltage of 80V to 
85V. The temperature rise of the metal is 
regulated by the rate of travel and number of 
passes of the electrode. Any residual scale or 
oxide can easily be brushed off to leave the sur- 
face clean. 

[Reply Card No. E9144] 


Pipes and Pipelines Exhibition 


THE first International Pipes and Pipelines 
Exhibition will be opened by Sir Harold Hartley 
at 11 a.m. on Monday, May 30, at Earls 
Court, and will remain open until June 2. The 
activities of the pipe and pipeline industry are 
spread over a number of industries and in this 
exhibition all its ramifications are brought to- 
gether under one roof so that what the industry 
has to offer relating to materials techniques and 
applications can be seen by all users. On show 
will be rigid and flexible pipes, hose and tubes, 
together with pipeline equipment, fabricated 
pipework, pumps, valves, fittings, insulation and 
protection, methods of testing and all ancillary 
equipment and processes. 


Launches and Trial Trips 


LINDENLEA, trawler ; built by John Lewis and 
Sons, Ltd., for Southburn Fishing, Ltd.; length 
overall 133ft, breadth 25ft 6in, depth moulded 
12ft 9in, gross tonnage 274 tons ; fishroom capacity 
6500 cubic feet, trawl winch 150 b.h.p., barrel 
capacity 800 fathoms 2%in warp;  diesel-driven 
trawl winch generator 121kW, two 20kW diesel- 
driven generators; Mirrlees K.S.S.DM 6 diesel 
engine, 712 b.h.p. at 220 r.p.m. Trial, March 12. 


MONTCALM, cargo ship ; built by William Dox- 
ford and Sons (Shipbuilders), Ltd., for Montship 
Lines, Ltd., Montreal; length between perpen- 
diculars 420ft, breadth moulded 58ft 6in, depth 
moulded 35ft 9in, deadweight 7200 tons on open 
shelter deck draught, 10-ton and 5-ton derricks ; 
Doxford opposed piston oil engine, five cylinders 
700mm diameter by 2320mm combined stroke, 
service speed 154 knots. Launch, March 15. 


Port New PLYMOUTH, cargo-passenger ship ; 
built at Wallsend by Swan, Hunter and Wigham 
Richardson, Ltd., for the Port Line, Ltd.; length 
between perpendiculars 525ft, breadth moulded 
73ft 9in, depth moulded 45ft 3in; deadweight 
13,300 tons on 30ft 3in draught, service speed 18 
knots ; twelve passengers ; insulated cargo 560,000 
cubic feet, uninsulated cargo 195,000 cubic feet, 
three complete steel decks, six holds, MacGregor 
hatch covers, derrick complement of 15-ton and 
3-ton units, one to lift 80 tons, electric winches ; 
four 400kW diesel-driven generators, two Wallsend- 
Sulzer single-acting, supercharged two-stroke oil 
engines, six cylinders 760mm bore by 1550mm 
stroke, 14,000 total brake horsepower at 122 r.p.m. 
Launch, March 29. 
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Export Requirements 


At a meeting, last Friday, of the 
National Production Advisory Council for 
Industry, the Chancellor of the Exchequer, 
Mr. Heathcoat Amory, said that the balance 
between exports and imports was not yet 
right. This country must do better, he 
emphasised, both absolutely and in relation 
to other competing countries. Unless export 
earnings were further improved, the country 
would find that its rate of expansion was 
held back. 

If the nation’s export trade was to prosper, 
the Chancellor continued, there must be still 
more dynamic effort in the development 
of overseas markets. It could have a most 
important effect on the balance of payments 
and make all the difference to the prospects 
for continued prosperity and economic 
growth. In wage negotiations, in profit and 
dividend policy, and in investment planning, 
the Chancellor said, he would ask everyone 
in industry “ to resolve to accept a new re- 
sponsibility to make their actions consistent 
with the need for higher exports.” The 
Government, he added, would play its part 
with energy in its proper field to keep the 
economic climate right for safe expansion. 
But there was also a tremendous weight of 
responsibility on both sides of industry. 
This country could not long remain com- 
petitive if the situation of full employment 
was used as a basis for inordinate increases 
in incomes which sent up costs, whether 
increases in profits or wages. 


Volume of Trade 


The Board of Trade says that the high 
rate of expansion in the volume of the United 
Kingdom’s trade in the last quarter of 1959 
continued during the first three months of the 
present year. When revalued at 1954 prices, 
imports into the United Kingdom and exports 
of United Kingdom produce and manu- 
factures reached new high levels in the first 
quarter of this year. The volume index of 
imports in the first quarter (1954=100) rose 
to 136, an increase of 11 per cent when 
compared with the average for 1959. The 
volume of exports in the same period is 
estimated to have been 26 per cent above 
1954 and 9 per cent above the average for 
last year. The import price index was 
unchanged in the first quarter of this year and 
the export price index rose by one point, 
bringing the terms of trade down to 90, the 
same level as a year ago when the import and 
export price indices were both two points 
lower than they are now. 


Unofficial Strikes 


The British Employers’ Confederation 
remarks, in a recent issue of its Bulletin, that 
unofficial strikes called on the shop floor 
continue to be the main cause of stoppages 
in the engineering industry. But it empha- 
sises that, if the machinery of the procedure 
agreement is used, stoppages can be avoided. 
This well-tried system, the Bulletin says, 
which allows for progressive discussion at 
floor level, at local level and at national 
level in an effort to reach agreement has 
worked well for many years. That it 
is effective is shown by the relatively few 
cases which reach ‘Central Conference,” 


where discussions at national level take 
place. Last year, out of 2904 questions 
dealt with under the procedure, only 
188 went to central conference. Those 
figures are for the 4400 member firms of the 
Engineering and Allied Employers National 
Federation and relate only to cases officially 
reported. In many instances, informal 
talks at local level have settled disputes 
without the procedure being invoked. In 
the Birmingham district last year, for 
example, 600 union troubles were settled 
informally without recourse to the negotia- 
ting machinery. Such figures, the Bulletin 
comments, show that there are ample means 
of conciliation within the industry. 

Another comment on unofficial strikes was 
made this week by Mr. G. E. Beharrell, in 
his chairman’s address at the annual meeting 
of Dunlop Rubber Company, Ltd. He 
explained the functioning of the joint con- 
sultative committees in the Dunlop factories, 
adding that effective consultation depended 
on the willingness of those who took part in 
it to abide by the rules of the game and by 
the desire and intention to observe agreements 
once they had been made. But, Mr. Beharrell 
said, in common with other industries, his 
company had recently seen the emergence of 
a minority, a very small minority of workers 
who seemed to have little regard for tradition 
or for industrial procedures and agreements 
and who could not appreciate the delicate 
balance between winning and losing a 
contract. Those workers, Mr. Beharrell 
added, preferred “the clenched fist of the 
unofficial stoppage to the open hand of 
negotiation and conciliation.” 


Wages and Hours 

The most recent statistics published 
by the Ministry of Labour show that changes 
in wage rates which came into operation in 
the United Kingdom in March resulted in 
about 526,000 workers receiving an aggre- 
gate increase of £239,000 in their full-time 
weekly wage rates. The changes led also to 
about 68,000 workpeople having a decrease 
aggregating £10,200. The decreases resulted 
from sliding-scale agreements based on the 
official index of retail prices. 

In the same month, about 2,532,000 work- 
people had their statutory working week 
reduced by an average of two hours. The 
reduction in hours affected the engineering 
and allied industries (44 to 42), shipbuilding 
and ship-repairing (44 to 42), boot and shoe 
manufacture (45 to 433), pottery manufac- 
ture (44 to 424), light castings manufacture 
(44 to 42), plastics moulding and fabricating 
(44 to 42) and certain dayworkers in iron 
and steel manufacture (44 to 42). These 
reductions in the working week were generally 
without loss of pay, with compensating 
adjustments of hourly rates where apro- 
priate. 

The Ministry of Labour says that in the 
first three months of this year, changes in 
wage rates resulted in an aggregate increase 
of £917,000 in the weekly wages of 3,398,000 
workpeople, and changes in hours led to an 
aggregate reduction of 6,730,100 hours for 
3,843,500 workpeople. In the comparable 
period of last year, 2,235,000 workpeople 
received increases aggregating £555,000 a 
week and the hours of 5300 were reduced to 


the extent of 5500 hours in a normal work- 
ing week. At the end of March the index 
of weekly rates of wages (January, 1956= 
100) stood at 118-7 for all workers and 
118 -6 for those engaged in the manufactur- 
ing industries. 


National Foundry Training Centre 


The trustees of the National Foundry 
Training Centre, West Bromwich, have 
issued an appeal for £100,000 to meet the 
cost of their proposals for the rebuilding of 
the training centre and to enlarge the hostel. 
This sum, it is stated, would also provide an 
endowment to ensure that the benefits avail- 
able remain at the disposal of the foundry 
industry in the future. About £50,000 of 
this would be absorbed by building costs and 
therefore represent the minimum figure 
required. The trustees recall that, in 1949, 
the foundry industry was the first in Britain to 
set up a craft training centre on a co-operative 
basis. Companies of all sizes thus had 
access to training facilities not always avail- 
able even to the largest of them. The centre 
it is claimed, is still the only one of its all- 
embracing national kind in any industry. 
By the end of last year, 574 apprentices from 
183 firms had received a craft training at the 
centre and had also had the advantage of 
communal life under supervision at the hostel 
run in conjunction with it. 

The appeal points out that the centre is 
proving inadequate on many counts. The 
present capacity is only twelve to fourteen 
boys at any one time. The present building 
is deteriorating and a centre is needed more 
in keeping with modern conditions and cap- 
able of training double that number of boys. 
It is confidently believed that, with improved 
equipment, apprentices from all sections of 
the industry will be able to profit. A lecture 
room, lockers and shower bath will add 
necessary amenities. 


Conference of Standards Engineers 


The sixth annual conference of stand- 
ards engineers, organised jointly by the 
British Standards Institution and the Institu- 
tion of Production Engineers, has been held 
recently in London. It was attended by 280 
delegates, comprising engineers, designers 
and other technical and administrative experts 
responsible for the application of standards in 
a variety of industries. Among the subjects 
discussed at the conference were : problems 
concerning the use of British standards in 
company operations ; the place of standards 
in production and quality control, and the 
inch-metric issue in international standards. 

The conference was opened by Mr. Lewis 
Wright, chairman of the Trades Union 
Congress production committee, who said 
that standardisation was still “‘ almost virgin 
soil.” Although there were over 3000 British 
standards now in use, many people, he felt, 
thought that more like 30,000 standards 
should be in operation if all were to work as 
well and efficiently as they ought. Daily, 
Mr. Wright continued, it was demonstrable 
how nonsensical parts of British production 
could be without standardisation. It was not 
only engineering problems that standardisa- 
tion helped to solve, but also those of 
industrial communications. 
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Appointments 


Sir William Black, chairman of A.E.C., has been 
re-appointed as an honorary officer. 


Dr. GERALD B. Cook has been appointed chief 
chemist of the International Atomic Energy Agency. 


Mr. F. H. Lomas, A.M.I.E.E., has joined Turners 
Asbestos Cement Company, Ltd., as technical sales 
engineer. 


Mr. G. W. THompson has been appointed exhi- 
bition manager of the Firth Cleveland Group of 
Companies. 


Mr. A. H. FREEMAN, A.M.I.Mech.E., A.M.LC.E., 
has been elected chairman and managing director 
of Heatrae, Ltd. 


W. G. Pye AND Co., Ltd., states that Mr. Neil 
Fenwick has been appointed to the position of sales 
promotion manager. 


Mr. JOHN MartTIN has been appointed to the 
board of directors of Mather and Platt, Ltd., as 
head of the pump department. 


Bray CONSTRUCTION EQUIPMENT COMPANY, Ltd., 
has appointed Mr. Maurice S. Hall to the position of 
assistant home sales manager. 


Mr. J. R. Davies has been appointed sales man- 
ager of Crompton Parkinson (Stud Welding), Ltd., 
in succession to Mr. R. W. Taylor. 


Dowry Group Ltd., Cheltenham, announces that 
Mr. Charles Irving, public relations adviser, has been 
appointed head of public relations. 


Mr. KEN Jones has joined Sheepbridge Stokes, 
Ltd., as sales promotion executive, with special 
responsibilities for marketing chrome lines. 


Mr. J. J. TYRRELL is joining Pye Process Heating as 
a technical sales representative with effect from June 1. 
He will cover the London area and southern England. 


Jessop-SAVILLE (SMALL TOOLS), Ltd., announces 
the appointment to the board of four new directors, 
Mr. J. R. Bottomley, Mr. E. Garlick, Mr. D. Milne 
and Mr. J. F. Wallace. 


Mr. D. G. MILLER has been appointed general sales 
manager of the Lambretta/Trojan Group of Com- 
panies. He will be responsible for co-ordinating the 
sales of all products of the Group. 


HuMPHREYS AND GLASGOw, Ltd., announces that 
Mr. R. Langford and Mr. I. H. Phillips have been 
appointed to the board of the company. Mr. G. 
Adams and Mr. R. J. Withers have been appointed 
associate directors. 


BRITISH INSULATED CALLENDER’S CABLES, Ltd., 
announces that Mr. J. Conning, A.M.I.E.E., formerly 
production-manager power cables division, has been 
appointed works manager, Erith Works, responsible 
to the general manager, power cables division. 


THE UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
has announced the appointment of Mr. B. S. Smith 
as head of the isotope research division of the Atomic 
Energy Research Establishment, Harwell. He has 
been succeeded as head of the health physics division 
by Mr. N. G. Stewart, who will take up his new 
duties on August 1. 


RICHARD CosTAIN, Ltd., and WILLIAM PREss AND 
Son, Ltd., announce that they have formed two 
companies, Costain and Press (Overseas Services) 
Ltd., and Costain and Press (Overseas) Ltd., with 
registered offices at 111, Westminster Bridge Road, 
London, S.E.1. The new companies have been 
formed to undertake constructional projects in all 
parts of the world. 


Davy AND UNITED ENGINEERING Co., LTD., 
announces that Mr. F. G. Phipps has relinquished his 
appointment as director in charge of production, in 
view of his impending retirement from the company’s 
service on June 30. Until his retirement, Mr. Phipps 
will remain a director of Davy and United Engin- 
eering Co., Ltd., Davy and United Roll Foundry, 
Ltd., and Davy and United Instruments, Ltd. Mr. 
S. Baker, previously works manager of Davy- 
United’s Darnall Works, has been appointed director 
in charge of production of Davy and United Engin- 
eering Co.,.Ltd., and has been succeeded as works 
manager, Darnall Works, by Mr. W. Hatcher. 


CHRYSLER INTERNATIONAL S.A. has announced the 
appointment of four new technical specialists for its 
special products division at Bowater House, Knights- 
bridge, London. They are:—Mr. Peter Richard 
Dyas, design and development engineer; Mr. Sidney 
Frank Harrison, United Kingdom field engineer; Mr. 
John Henry Shearer, applications engineer; and Mr. 
Patrick O’Farrell, draughtsman/application engineer. 


THE SociETy OF Motor MANUFACTURERS AND 
TRADERS has announced that the Hon. Geoffrey 
Rootes, deputy chairman and managing director of 
the manufacturing division of the Rootes Group, 
has been elected president of the society for 1960-61, 
in succession to Mr. J. M. A. Smith, assistant manag- 
ing director of the Ford Motor Company, who now 
becomes deputy president. Mr. M. A. H. Bellhouse, 
deputy chairman of the Pressed Steel Company, 
has been re-elected for a second term as a vice- 
president, and Mr. D. G. Stokes, director and general 
sales and service manager of Leyland Motors, has 
been elected a vice-president in succession to Mr. 
M. L. Breeden, joint managing director of Wilmot 
Breeden, who has now become honorary treasurer. 


Business Announcements 


NIAGARA SCREENS (GREAT BRITAIN) Ltd., Strays- 
field Road, Clay Hill, Enfield, Middlesex, states that 
its name has been changed to Niagara Screens and 
Plant, Ltd. 


TuHos. C. WitD (MACHINERY) Ltd., states that its 
new machine tool showrooms and offices, Vulcan 
Works, Langsett Road, Sheffield, 6, will be officially 
opened on Saturday, May 28. 


PRITCHETT AND GOLD and E.P.S. Co., Ltd., states 
that its Manchester depot has moved to larger 
premises at 17, Rainforth Street, Longsight, Man- 
chester, 13 (telephone: Rusholme 1551/2). 


TURNERS ASBESTOS CEMENT Co., Ltd., has opened 
new offices and showrooms at 14, Woodside Place, 
Glasgow. An extension to the company’s Dalmuir 
factory is proposed in the immediate future. 


BALFOuUR, BEATTY AND Co., Ltd., and BALFouR 
BEATTY (OverRSEAS) Ltd., announce that as from 
Monday, May 30, their address will be Bow Bells 
House, Bread Street (Cheapside), London, E.C.4. 


L. G. MOUCHEL AND PARTNERS, consulting civil 
engineers, are moving, in the middle of June, from 
38, Victoria Street, S.W.1, to Southbank House, 
Black Prince Road, Albert Embankment, London, 
S.E.11 (telephone Reliance 7691). 


VickErS, Ltd., Vickers House, Broadway, West- 
minster, London, S.W.1., states that negotiations 
with Hovercraft Development, Ltd., are almost 
concluded, for the production by Vickers of ‘*‘ Hover- 
craft”? in collaboration with H.D.L. The design 
and manufacture of two prototype craft will proceed. 


TOLEDO WOODHEAD SPRINGS, Ltd., Aycliffe, has 
acquired the freehold, plant and inventory of the 
light coil spring section of John Spencer and Sons 
(1928), Ltd., at Newburn-on-Tyne. A new company 
has been formed and the light coil spring business 
will now be carried on as an entirely separate concern, 
under the style of John Spencers (Right Springs), 
Ltd., the directors being Mr. Frank Woodhead and 
Mr. Harry Spittlehouse. 


BRITISH INSULATED CALLENDER’S CABLES, Ltd., 
announces that in order to augment its service to 
customers throughout the country, as from June 1, 
the home sales forces of Glovers, St. Helens, Metro- 
politan, Scottish, and Telcon, concerned with the 
sale of cables insulated with rubber or thermoplastics, 
will combine with the B.I.C.C. home sales organisa- 
tion and will sell a standard product presented on a 
standard drum or reel identified by the B.I.C.C. 
Group trade mark. 


Contracts 


RosE, Downs AND THompson, Ltd., of Hull, a 
member of the Power-Gas Group, has received a 
contract valued at approximately £160,000 from 
Kenya for a complete plant to recover crude pyrethrin 
extract from pyrethrum flower heads. This installation 
is the second which Rose, Downs and Thompson, 
Ltd., has supplied to its client at Nakuru incor- 
porating a Rosedowns/Merz/rotary continuous sol- 
vent extraction unit. 


Rose, DowNs AND THOMPSON, Ltd., has also 
received two contracts valued at nearly £200,000 
for complete vegetable oil mills, both of which 
incorporate refining and deodorising equipment. The 
first mill is to be erected in West Africa and will 
incorporate four Rosedowns “ long-cage” “D” 
type ** Maxoil-Duplex ” high pressure expellers and 
one “ L.C.” pre-pressing expeller. The second mill, 
destined for the West Indies, will process 40 tons of 
oilseeds per day in two “ long-cage”’ ““D” type 
expellers. 


THE HEAD WRIGHTSON MACHINE COMPANY, Ltd., 
has received an order from Maschinenfabrik Sack, 
G.m.b.H. of Dusseldorf, for the provision of equip- 
ment for a complete billet mill. The value of the 
contract is approximately £700,000 and includes 
the intermediate roller tables, cooling banks, and 
mill drives. This equipment is to be installed at the 
Redbourn Works of Richard Thomas and Baldwins, 
Ltd., from whom Sack has received a contract for 
the supply of the complete mill. 


THE GENERAL ELECTRIC ComPANY, Ltd., in assoc- 
iation with Vacuum Industrial Applications, Ltd., 
and the British Geco Engineering Company, has 
secured an order, approaching £100,000 in value, 
from Jessop-Saville, Ltd., for the supply of an 
induction melting furnace of 1-ton capacity. This 
is believed to be the largest furnace of its kind being 
manufactured in this country and it is scheduled 
for installation in the company’s Brightside Works, 
Sheffield, by the end of the year. The furnace, which 
will operate at 1700 deg. Cent., is designed for 
semi-continuous operation and has provision for 
casting under vacuum. Bulk charging and alloy 
addition can also be effected without breaking the 
vacuum. Power is to be supplied to the furnace at 
two frequencies, one of which will be used for 
heating, and the other for stirring the molten metal. 


ASSOCIATED ELECTRICAL INDUSTRIES Export, Ltd., 
has received an order placed by the Comision Federal 
de Electricidad, Mexico, as part of its new “‘ five year 
plan.”” The order, worth nearly £3,250,000, is for the 
complete plant for a new power station to be built at 
Ciudad Juarez. Generating equipment will comprise 
three 33-MW turbine-generator sets, with condensing, 
feed heating and deaerating plant, instrumentation 
and controls, boiler feed pumps, motors and water 
treatment plant. Electrical equipment will include 
switchgear, transformers, control and relay panels, 
main and multi-core cables, battery and charging 
equipment, and station lighting, power points and 
earthing equipment. Other equipment will include 
cooling towers, circulating-water piping and valves, 
motors and overhead travelling cranes. The contract 
includes designs for the buildings and civil engineering 
works, and the oil-fired boiler plant will be supplied 
by Babcock & Wilcox acting as sub-contractors to 
A.E.I. The first generating set will be completed in 
1961, and the whole equipment will be delivered 
within 34 years. The steam turbines will be single- 
cylinder machines designed for 3600 r.p.m. with t.s.v. 
steam conditions of 900 lb sq in gauge 900 deg. Fah. 
exhausting to condensers of 24MW with cooling water 
at 80 deg. Fah. Five-stage feeding systems will be 
supplied each consisting of two low-pressure heaters, 
a deaerator, and two high-pressure heaters. The 
direct-driven generators will be cooled by hydrogen at 
0-5 lb sq in gauge, and power will be generated at 
13-8kV. 


Miscellanea 


MopiFigeD ELECTRIC CLUTCHES.—The  electro- 
magnetic friction clutches manufactured by Westool, 
Ltd., St. Helen’s Auckland, Co. Durham, are now 
available with the (stationary) field coil located 
relative to the rotor by a bearing, so that the func- 
tioning does not depend on the coil being accurately 
mcunted by a flange. 


Air-CooLeD DieseEL ENGINES.—Two further air- 
cooled diesel engines are now available from R. A. 
Lister and Co., Ltd., Dursley, Glos., in the *“* H.A.”’/ 
**H.B.” and “S.L.” ranges (see page 106, July 18, 
1958). They are an *“* H.A.6”’/** H.B.6,”’ of 66 b.h.p. 
at 1800 r.p.m./72 b.h.p. at 2000 r.p.m., and an 
“$.L.4” of 17 b.h.p. at 1800 r.p.m. and a rating 
of 19 b.h.p. at 2000 r.p.m. The six-cylinder engine 
is distinguished by using two fans of opposite hand 
at the ends of the cooling manifold, driven by belts 
at the end remote from the flywheel. 
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Heavy Diesel Shunting Engine 


The first two of a series of heavy diesel-hydraulic shunting engines were recently 

supplied to the U.S.S.R. by the locomotive division of the Austrian firm Simmering- 

Graz-Pauker, A.G. These 120-tonne Cy-C, engines are capable of a top speed 

of 70 km.p.h., and have a maximum half-hourly rating of over 35 tonnes at 3 

Under the most favourable conditions, a starting pull of 40 tonnes 
may be developed. 


km. p.h. 





Fig. 1—C,-C,, 1100 h.p. diesel-hydraulic shunting locomotive, capable of tractive efforts of 36 tonnes. 


Fok the shunting of goods trains of up to 
4000 tons, the firm Simmering-Graz-Pauker, 
AG. (SGP), Vienna, has developed a heavy 
six-axle diesel-hydraulic locomotive capable of 
a starting pull of 36 tons, which is claimed to be 
the largest which has been achieved so far. 
Two engines of this design, built for 1524mm 
broad gauge, were recently delivered to the 
Soviet Union. Other principal data are: 
service weight, 120 tons ; length over buffers, 
17-02m ; maximum width, 3-10m ; maximum 
height, 4-2m ; maximum speed 70km per hour. 
Further details are given in the tabie. 

The locomotive is powered by a twelve-cylinder, 
four-stroke, vee-engine, developing 1100 h.p. at 
1250 r.p.m. The bore is 190mm and _ the 
stroke 220mm. An exhaust turbo-supercharger 
and cooler for the supercharger are fitted. 
Special equipment is installed to heat the cool- 
ing system and keep it warm, so that the loco- 
motive can be operated in exceptionally severe 
temperature conditions. For special purposes, 
two locomotives can be coupled together and 
driven from a single driving cabin. 

Our illustration (Fig. 1) shows the ‘*‘ LDH 
1100b.”” It comprises a chassis for the prime 
mover and other machinery, with central driving 
cabin. The chassis rests on two three-axle 
bogies of kingpin-less design. Power is trans- 
mitted to all six axles through a hydraulic 
torque converter, two-speed reversing gearbox, 
distributor gearboxes, cardan shafting and axle 
gearboxes. 

Bogies.—The wheelsets have solid steel axles 
with press-fitted cast steel disc wheels. The 


shrunk-on tyres of 1050mm diameter (970mm 
when worn) are secured by retaining rings. 
All axles are supported in parallel roller bear- 
ings. Lateral axle play is limited by rubber 


Data of “LDH 1100b” Shunting 





Locomotive 
(AMGS5-001, 002 of Soviet State Railways) 
MO ices sek gid. abs aba. ice Ges Sa 
Se ee ee oes oS 
Wheel diameter : 

a . 1050mm 
1 Pe eee 970mm 
Wheelbase, overall ... 11,200mm 
Length over buffers 17,070mm 
Maximum width ... ... ... 3,100mm 
Maximum height above rails 4210mm 
Wheelbase of bogies... ... 3600mm 
Distance of bogie centres... 7600mm 

Weight : 
Empty ... 112 tons 
Service ... 120 tons 


0-70 km. per hour 
0-35 km. per hour 


Upper speed range : 

Lower speed range ‘sap 

Lowest full-load speed 
rating) oat, van 


(continuous 
Maximum continuous pull ... 


14 (7) km. per hour 
13,600 (26,500) kg 


Maximum starting pull (u=0-33) ... 40,000kg 
Maximum half-hourly rating (3km per 

hour ; u=0-3) ee 0s see. vas. SOS 
Minimum curve radius 80m 


Fuel consumption (optimum ‘at approxi- 
mate three-quarters full load) 162 qm. per horse- 


power per hour 


RMN oda ea sug okie “ecu augl evel, 
Engine lubricating oil ... ... ... #. 300 litres 
Cooling water... ... ...  ... 800 litres 
Torque converter oil filling... . 250 litres 
Axle oil filling iT apex kee . 200 litres 
ar 600 kg 





buffers which smoothly absorb transverse shocks. 
The axlebox guides and slide surfaces are of 
manganese steel and do not require lubrication. 

The bogie frames are supported on the axle- 
boxes by laminated springs. The chassis rests 
on four transverse equaliser beams, two per 
bogie ; the ends of these equalisers are carried 
on leaf springs on either side of the bogie (Fig. 3). 
Freedom of movement of the bogies to turn 
relative to the chassis, for the purpose of nego- 
tiating curves, is obtained by attaching the 
equaliser beam springs to the bogies by means 
of long pendulum bolts which have spherical 
seatings at their points of attachment at their top 
ends. The bearings of the equaliser beams at 
the leaf spring centres take the form of spherical 
caps, so that an unrestrained turning and tilting 
movement is possible. 

Guide links connect the chassis with crank 
levers on the bogie frame, which are them- 
selves joined by transverse connecting-rods, as 
is clearly shown in our overleaf illustration. The 








Fig. 2—Chassis with engine, converter-gearbox and driving cab. 
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drive steers the kingpin-less bogies in curves 
so as to maintain the centre of rotation always 
at the centre of the bogie. At the same time, 
the guide links transmit the drawbar pull and 
braking effort between the bogie and the chassis. 

The chassis is supported on the ends of the 
equaliser beams by slider plates which are 
carried in guides on the beams. The equalisers 
are joined to the bogie frame by horizontal 
links which serve to maintain them at right 
angles to the bogie axis whatever the lateral 
deflection of the equaliser. 

Centralising forces are partly supplied by the 
inclination of the pendulum links, and taken up 
by laterally-arranged spring buffers, the friction 
in which also damps the movement. Lateral 
deflection between the chassis and the bogies is 
limited by rubber buffers. 

Chassis.—The locomotive chassis (Fig. 2) is 
fabricated in the form of two longitudinal box 





girders, cross beams and robust end sections ; 
the top is covered over with plate. Buffers and 
couplings are mounted on the ends. 

The fore and aft superstructure consists of 
rolled steel frames covered in sheet metal and 
provided at the side with hinged doors accessible 
from an inspection gangway. Louvres of ample 
area are fitted as well as removable cover plates 
for maintenance. Each part of the superstruc- 
ture can be removed independently. In the 
centre is the driving cabin, which is fully fabri- 
cated and elastically attached to the chassis by 
shimming the fixing points with rubber. Two 
diagonally arranged driving positions permit the 
driver always to sit facing in the direction of 
travel. Large windows, permanently fixed and 
provided with heating panels, give a good view 
of the track. The side windows have sliding 
panes. The driving cab is completely enclosed 
and adequately insulated against noise and 
temperature. 


Controls.—On the driving desks are mounted 
the duplicate controllers, together with gear 
control levers, brake levers, control buttons for 
the sanding valves, and compressed air hooter, 
and other safety and control devices, including 
an electric recording speedometer. Adequate 
provision is made for heating. 

A direct-acting compressed air brake is fitted 
for the locomotive itself, and a second brake 
system for the train. For providing compressed 
air, an air compressor is driven by the diesel 
engine through universal shafting. After sepa- 
rating out the oil and passing through an idling 
controller the air is stored in the main com- 
pressed air vessels. A separate tank is provided 
for operating the pneumatic controls. The 
engine and train brakes can be actuated 
simultaneously, or the engine only can be 
braked. Train brake connections are mounted 
on the chassis end sections. 


Fig. 3—Bogie frames are 
fabricated heavy box sec- 
tions. At each end the 
chassis rests on two leaf- 
sprung transverse equaliser 
beams, the springs being 
attached to the bogie by 
spherically pin-jointed ties. 
The cranked levers and 
connecting rods of the king- 
pin-less steering mechanism 
are clearly seen, also the 
anti-torque bars of the axle 
gearboxes with their rubber 
mountings. 


Each bogie is equipped with two brake 
cylinders which can exert upon the wheels 80 
per cent of the axle load. As parking brake, a 
manual spindle brake is provided which acts 
only on the rearmost wheelset. Sand con- 
tainers are fitted at the outer side of the bogies ; 
the sanding devices are pneumatically operated 
and act on whichever wheelset is leading. 
Snow-ploughs are mounted on the ends of the 
locomotive chassis. 

Drive.—The prime mover, model ‘ SGP- 
T12b,” is a water-cooled, twelve-cylinder, four- 
stroke diesel with 60 deg. vee-arrangement of 
the cylinders. With 130mm bore and 220mm 
stroke, the total swept volume is 74-8 litres. 
Including the supercharge air cooler, the engine 
weight is 5600 kg; it has a _ continuous 
rating of 1100 h.p. at 20 deg. Cent. and 736mm 
Hg (300m sea level), at a speed of 1250 r.p.m. 
The camshaft drive is from the flywheel end; 
governor and fuel injection pumps are driven 


by the camshaft from the vibration damper end. 
The fabricated crankcase is continued up to the 
cylinder-head and contains the wet cylinder 
liners, which are sealed against the crank space 
by two rubber rings each. 

The part of the crankcase between the rows 
of cylinders forms an air receiver for the super- 
charging air, with fuel injection pumps and 
governor mounted on top of the casing. 

The cylinder-heads are separate alloy iron 
castings containing the intake and exhaust 
passages, the valves and their bell-crank levers, 
and the precombustion chamber which is con- 
nected with the main combustion space by 
a jet burner. 

The crankshaft is of chrome-molybdenum 
steel, industrially hardened and ground, and 
supported in seven main bearings. The die- 
forged connecting-rods of chrome-manganese 
steel are fitted with steel/lead bronze big-end 
bearings, and are arranged in pairs on each 
crank-pin. Three compression rings and two 
slotted scraper rings are fitted to the aluminium- 
silicone alloy pistons. 

Each cylinder has two inlet and two exhaust 
valves, which are overhead controlled. De- 
compression is carried out separately for each 
cylinder by opening the exhaust valves. The 
injection nozzles are water jacketed and extend 
into the pre-combustion chambers. Two 
six-cylinder Bosch injection pumps are fitted 
and are controlled by a Woodward governor. 

A B.B.C.-Biichi exhaust turbo-charger supplies 
charging air. This air is cooled in a circuit which 
is independent of the main cooling system. The 
circulating pump is driven from the hydraulic 
gearbox, and circulates the water through 
separate cooling elements in the main cooler. 

In the main cooling system, two centrifugal 
pumps, belt-driven by the engine, circulate the 
water from the ventilated cooler through the 
heat exchangers of the torque converter and the 
oil-coolers, and the engine water jackets. 

The torque-converter, model ‘ Voith St. 
Poélten L28,”’ is a two-stage Féttinger convertér 
with automatic change depending upon the 
running and engine speed. The starting con- 
verter has a three-stage turbine rotor and is 
used up to 47-5 per cent of full speed. The 
hydraulic converter is supplemented by a 
mechanical gearbox with spur reversing gearing, 
and two speeds which can be changed pneu- 
matically during standstill, a shunting speed 
for 0—35 km per hour, and a running speed for 
for 0—70km per hour. From this gearbox the 
distributor boxes at the bogies are driven, which 
in turn drive the six-axle gearboxes over lines 
of universal shafting. 

Fuel Storage and Auxiliary Equipment.—A 
fuel tank of 6000 litres capacity is provided. 
For operating the locomotive in cold weather 
equipment includes a_ thermostat - controlled 
60,000 kcal per hour boiler from which hot water 
is circulated to heating coils at the engine, cooler, 
compressor, gearboxes, battery, and fuel tank. 

Safety of operation is ensured by automatic 
devices which shut down the engine if the oil 
pressure falls below a certain value, or if the cool- 
ing water becomes excessively hot. Another 
device ensures that the mechanical gearbox can 
be operated only during standstill. If the 
deadman’s lever or pedal is released, a warning 
signal is sounded after travelling about 75m, 
and after a further 75m the power transmission 
is cut off, the engine shut down, and emergency 
braking applied. 

Electrical equipment includes a 400Ah lead 
battery of 72V to 90V, a 9kW dynamo, voltage 
regulator fuse and switchgear, head and tail lamps 
and general lighting. For starting, two 18 h.p. 
Bosch starters supply the required torque of 
76 mkg ; firing speed is 130 r.p.m. 

An engine-driven, four-cylinder two-stage 
compressor supplies up to 2900 litres per minute 
of air for the Westinghouse braking system at a 
pressure of up to 10 atmospheres. An electrical 
pump provides jacking oil for the main engine 
bearings during the preheating period of the 
diesel engine. 
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Machinery for Hire 


IN the near future, the leasing of machinery 
is likely to become as accepted in the 
United States as buying on the instalment 
system is to-day. Already, the various 
members of the leasing fraternity are ex- 
panding at a feverish clip. Nor is it hard to 
see why. Businessmen, discovering that 
money is not only tight but also dear, 
increasingly are turning to leasing as a substi- 
tute method of financing. In this way, they 
can obtain the immediate use of a piece of 
equipment without a cash outlay, then pay 
for it on a rental basis out of the funds its 
use generates. Moreover, were they to 
finance the purchase through the usual 
banking channels, they would limit their 
borrowing power by creating an offsetting 
liability. A lease, in contrast, leaves the all- 
important balance-sheet ratios unscathed. 
Owing to such advantages as these, and the 
current tightness of money, leasing suddenly 
has come of age. Agreements have been 
written covering everything from typewriters 
and fire engines to extrusion presses and 
complete rolling mills, and new items are 
being added every day. The leasing of 
equipment, however, is nothing new. The 
International Business Machines Corpora- 
tion and the United Shoe Machinery Cor- 
poration have always leased most of their 
equipment. Only recently, in fact, have these 
firms put their equipment up for sale, having 
been forced to do so by a court order. For 
these companies, however, leasing is prima- 
rily a sales tool. Other companies, in 
contrast, make their living from this business. 
They purchase equipment from a manu- 
facturer and then turn it over to a third party, 
the lessee, for operation. The equipment 
remains the property of the leasing concern, 
which depreciates it in normal fashion. Over 
the primary term of the lease, the original 
investment and a small ‘add-on’ to cover 
administrative expenses are recouped through 
rental payments. Subsequently, the lessor 
is free either to renew the lease, usually at 
sharply reduced rates, or to sell the equip- 
ment in the open market. 

Until recently, the progress made by the 
lessors had not filtered down to their income 
accounts. Indeed, a good many firms spent 
much of their time battling a sea of red ink. 
Leasing profits had been restricted, for one 
thing, by the industry’s relative youth and 
inexperience, and for another, by the heavy 
depreciation charges of early operations. 
Since the residual value of the equipment 
involved is not realised until the lease expires, 
the actual operating margins of the lessors — 
the difference between what they get for their 
money and what it costs them — had been 
paper - thin. However, feeling that such 
accounting practices presented an unrealistic 
picture of operations, they lately have begun 
running a residual value factor through their 
income accounts. In most cases, the lessors 
place the residual value of their equipment at 
10 per cent of its original cost. On a 100,000 
dollar machine leased for five years, then 
roughly 2000 dollars — or one-fifth of its 


estimated residual value — now is taken in 
as income during each year of the contract. 
Inasmuch as the 10 per cent estimate is a 
conservative one, there is usually a fillip at the 
end of the lease. At the same time, the new 
accounting procedure has boosted current 
income for the average lessor considerably. 

The industry’s impressive gains last year 
point up two striking facts : leasing has many 
advantages, and the lessors have done an 
excellent job in promoting them. The 
growing complexities of American business 
have given leasing a foot in the door. “‘ Before 
the manager of a branch operation can buy a 
piece of equipment,” says one lessor, ‘‘ he has 
to get approval from everyone, from the 
managing director to the janitor. On the 
other hand, most field officials can contract 
for normal operating expenses, which lease 
payments are, and many are coming to us 
when they want to cut through the corporate 
red tape.”” Leases, of course, have economic 
values, too. Conceived during the days of 
the excess profits tax, when businessmen 
discovered it would pay them to incur rentals 
that could be written off as a business 
expense, leasing still has some tax applica- 
tions. Rental payments usually include the 
salvage value of an asset, which is not a 
deductible item. In a similar vein, many 
companies working for the Government have 
turned to leasing. Such firms are not 
permitted to include interest on invested 
capital in computing their costs, but are 
allowed to lump in rental payments. The 
tax aspect of leasing, however, is of minor 
importance, since under present laws a lease 
yields most companies only a temporary 
respite. More important is the fact that a 
lease permits the maintenance of a healthy 
balance sheet. Finally, the most significant 
fact of all is that leasing is a method of 
stretching dollars. Like the housewife who 
discovers she can have the use of a washing 
machine on the instalment plan without 
putting too big a dent in her budget, growing 
companies are finding they can conserve 
precious working capital by renting equip- 
ment rather than by purchasing it outright. 
Not only does a lease free funds for more 
profitable employment, but more often than 
not the leased equipment also generates more 
than enough income to cover its rental charge. 
Thus, in a real sense, a lease is one means by 
which a manufacturer can have his cake and 
eat it, too. 

Leases vary widely as to terms, but they can 
be classified generally under the “‘ service ”’ or 
“net” headings. Most truck leases are full 
service arrangements, in which the lessor 
provides not only the vehicle but also 
insurance, maintenance, garaging, petrol and 
oil. The only items not included are cargo 
insurance and the driver. In the truck leasing 
business, the lessor, benefiting from large 
scale operations, makes his money over the 
life of the contract through the service 
activities. The net lease operator, on the 
other hand, provides the lessee with what 
amounts to a financing service. During the 
primary term of the contract, he is hard put 
to make ends meet, recovering through 


rentals little more than the cost of the equip- 
ment, his cost of money and a small “‘ add- 
on” for administrative expenses. When the 
lease expires, however, the equipment is his, 
free and clear, to re-lease or sell. Since all 
costs have been met, any funds generated are 
clear profit. The National Equipment Leas- 
ing Corporation, which writes small contracts 
averaging about 10,000 dollars for some 1800 
customers, has a number of interesting 
arrangements which illustrate the flexibility of 
the business. For one, the company leases 
fire engines to several volunteer fire depart- 
ments. Few of these groups have the 14,000 
dollars needed to purchase an engine, but they 
have no trouble meeting rental payments of 
300 dollars a month. The firm also provides 
several schools with IBM typewriters. The 
machines, which sell for 450 dollars, are 
purchased by the company at a special school 
price of 280 dollars and then leased to the 
schools for three years at five dollars a month. 
At the end of the period, National replaces 
them with new machines, selling the used 
units for about 250 dollars. Thus, the cost to 
the schools over the three years is 180 dollars, 
rather than 280 dollars, and they always have 
relatively new machines; National, for its 
part, has a gross profit of about 150 dollars a 
unit. 

Clearly, the lessors have made progress of 
late. None the less, they are not without 
their headaches. To begin with, they are 
paying the traditional prices of success. The 
leasing field, which until recently had few 
participants, suddenly has attracted many new 
firms. Not only have companies in related 
lines come into the business, but also many 
manufacturers, who view leasing as both an 
effective sales tool and a profitable sideline. 
This approach has been particularly popular 
in the machine tool field, where it is now used 
by such leading concerns as Warner and 
Swasey and Kearney and Trecker. The 
rivalry of manufacturers, however, is not seen 
as a serious threat. Salesmen are not 
especially fond of company lease programmes, 
since their commissions usually are paid on a 
deferred basis. Also, unless the contract 
clearly states that the equipment is not for 
sale, the Inland Revenue Department may 
consider it to be a purchase option plan and 
disallow the deduction of part of the rental 
payment. Furthermore, if the lessee cannot 
purchase the equipment at the end of the lease 
period, the straight lessor often can offer a 
more attractive plan. On the recently an- 
nounced “ Profitivity ’ plan relating to Jones 
and Lamson turret lathes, for instance, the 
lessee’s cost over the five-year term amounts 
to roughly 123 per cent of the value of the 
equipment. At this point, however, the 
machine cannot be purchased, and the cost of 
renewing the lease is relatively high. If a 
leasing concern had the same machine under 
contract, the cost over the primary term, at 
130 per cent, would be slightly higher, but the 
equipment then could be purchased for a 
nominal sum or re-leased for 3 per cent a year. 
A more troublesome problem for the lessors 
is the fact that many members of the under- 
writing and banking community are starting 
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to chip away at the underpinnings of the 
business. Such critics contend that, since it 
is a binding long-term commitment, a lease is 
as much of a liability as a debt item. Although 
it does not appear on the balance sheet, they 
feel it should have a limiting effect on the 
user’s potential credit. These arguments, 
however, so far, have failed to cast a pall over 
the leasing business. Moreover, in attacking 
the practice of leasing, the underwriters are 
not completely unbiased. During the past 
few years, many companies have deserted 
Wall Street, turning to leasing as a substitute. 
Finally, the lessors have the best answer yet — 
the figures. Despite critics and competitive 
means of financing, the leasing business has 
shown remarkable growth. This pace seems 
likely to accelerate over the coming years, and 
the lessors, for their part, are pushing hard in 
this direction. As Joseph Boneparth, presi- 
dent of Equitable Leasing, put it : “If the 
telephone company decided to sell its 
equipment, I doubt that it would find many 
takers. People are interested in what a 
telephone can do for them, not in its owner- 
ship. Well, the same is true of practically 
every piece of capital equipment, and it’s 
something that industry is beginning to 
realise.” 


Remote Control Rolling Mill 


AN important step in the taming of plutonium 
for peaceful use was accomplished recently 
with the completion of a special rolling mill 
designed to operate entirely by remote control 
within an airtight steel enclosure vessel. The 
mill was designed and built by the Loma Machine 
Manufacturing Company, of New York, and will 
be installed at the Hanford Works in Washington, 
which is operated for the U.S. Atomic Energy 
Commission by the General Electric Company. 
The machine constitutes the major rolling facility 
serving the plutonium recycle test reactor and will 
be used to produce fuel elements in a variety of 
shapes and configurations. The “ PRTR ” pro- 
ject is a long-range experimental programme 
expected to lead to the use of plutonium as a fuel 
for nuclear reactors. The first fuel loading for 
the reactor will comprise eighty-five elements, of 
which twenty-five will contain plutonium fuel 
in the form of plutonium-aluminium alloys, 
while the remaining sixty elements will contain 
uranium dioxide. 

Although plutonium is not among the most 
radioactive materials, it is an alpha-emitter of 
high toxicity and therefore has to be handled 
with extreme care. The alpha particle has a 





Fig. 2—Removal of four-high roll set from rolling mill 
stand by remote control 


relatively low penetration ability and can be 
stopped by a comparatively thin shield, such as 
the rubber gloves employed in glovebox en- 
closures. The greatest danger at a laboratory or 
processing plant handling plutonium is the in- 
halation of plutonium-bearing dust. According 
to current knowledge, the maximum permissible 
total body burden has been set at 0.5 micro- 
gramme, and plant ventilation requirements are 
such that the air must not show a plutonium 
dust content greater than 7 x 10° microgrammes 
per cubic metre of air. 

Since plutonium readily oxidises in air and 
there is a danger from spontaneous combustion, 
it is necessary to process the metal in an inert 
atmosphere of argon. Hence, unlike a con- 
ventional rolling mill, the new machine has been 
designed for complete enclosure within a fabri- 
cated steel hood or glovebox. The four sections 
of the hood will be flanged on to the mill housings 
in cruciform shape, with two sections containing 
the run-in and run-out tables, as well as an electric 
resistance furnace, and the other two sections 
containing the mill drive spindles and the roll 
removal and storage ways. The entire hood 
virtually is a large vacuum vessel which will be 
evacuated to a pressure of 1 micron Hg prior to 
the start of operation. It is then back-filled to 
atmospheric pressure with argon in order to obtain 
atmosphere of acceptable purity. Rubber glove- 


Fig. 1—3in and 14in by 
20in Loma two-high/four- 
high combination rolling 
mill for remote control 
operation in a glovebox 


enclosure 





box techniques will be used in operating the mill. 
The operation of electric motors within an 
argon-filled hood is undesirable since the argon 
atoms are easily ionised, thus causing insulation 
breakdowns. Hence, both the main mill motor 
and auxiliary motors for screwdown and roll 
changing drives are mounted outside the hood. 

The new machine is a 20in wide two-high/ 
four-high combination rolling mill employing 
3in diameter work rolls and 14in diameter 
back-up rolls. An outstanding feature of the 
mill is its power-operated roll change mechanism 
which facilitates removal and replacement of 
various types of rolls within the glovebox area. 
The roll change mechanism not only accelerates 
changeover of rolls from two-high to four-high 
operation, and vice versa, but provides safe, 
remote control handling of rolls assumed to be 
contaminated beyond tolerance once they enter 
the mill enclosure. Initially, three roll séts are 
being supplied with the mill for the following 
duties: (a) 14in by 20in two-high breakdown 
rolls for hot working of flat materials at up to 
1700 deg. Fah. ; (6) 3in and 14in by 20in four-high 
finishing rolls for cold working of flat materials ; 
and (c) 14in by 20in two-high grooved rolls for 
hot working of shapes in gothic passes from 2in 
to tin diameter. The use of such interchangeable 
roll sets on this combination mill allows it to 
perform the various processing functions which 
would, in conventional practice, call for a two- 
high hot breakdown mill, a two-high cold 
intermediate mill, a four-high cold finishing mill 
and a two-high rod rolling mill. 

The entire machine is of exceptionally rugged 
construction, having a roll separating force 
capacity of 800,000 lb at a speed of 100ft per 
minute. The mill housings are of steel con- 
struction and the roll journals run in heavy-duty, 
super-precision cage-type needle roller bearings. 
The remote control power screwdown system 
consists of two 5 h.p. gearmotors, offcring 
alternate speeds of jin and 4in per minute. An 
electromagnetic clutch is provided to connect 
the two screwdown motors when simultaneous 
adjustment of mill settings on both sides is re- 
quired. 

A slideway and slide mechanism is provided 
for roll changing. A lead-screw driven by a 
5 h.p. motor actuates the slide, which inserts or 
withdraws the entire roll assembly as a unit. 
Lever-actuated cam-locks release the upper roll 
chocks from the screwdown mechanism. Cam- 
actuated gibs are withdrawn to release the roll 
assembly from the mill housings. Limit switches 
prevent overtravel in either direction, and a 
magnetic brake on the drive provides accurate 
positioning control. An adjustable clamp sup- 
port stand is provided to hold the universal 
spindles during roll change. These spindles 
drive the back-up rolls in four-high operation and 
the work rolls in two-high operation. Each 
spindle is capable of transmitting the entire torque 
of the mill drive at the lowest speed. 

The spindles are driven from a fully enclosed 
pinion stand and gear reducer made in accordance 
with class III standards of the American Gear 
Manufacturers’ Association. Heat-treated alloy 
steel double-helical gears are used throughout 
the pinion and reduction gearing, and all gears 
and pinions are mounted on roller bearings. 
Force-feed lubrication with a recirculating pump 
and oil reservoir is provided for the gears and 
their bearings. The entire gear unit can slide 
on its base to permit the replacement of vacuum 
seals on the universal spindles when required. 

The mill is driven by a 100 h.p. General Electric 
** Speed Variator”’ set comprising a d.c. mill 
motor, a motor-generator, an operator’s console 
and various control equipment. The drive offers 
constant horsepower characteristics from 42ft to 
24ft per minute rolling speed and constant torque 
characteristics from 24ft per minute to creeping 
speed. The provision of a special ** Amplidyne”’ 
rotating regulator permits the mill to be reversed 
from maximum speed to maximum speed in the 
opposite direction in less than three seconds. 
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RAILWAYS 


832,099. March 22, 1957.—Ram Cup, Société 
Anonyme Les Rivets, Jemeppe sur Meuse, 
Belgium. 

The drawings show two rail clips, each placed in 
position. The pin A which is fixed obliquely to the 
sole plate B has a bulge C containing notches. 
The clip jaws are positioned on either side of the rail 

_ flange and their pins driven, as far as their bulges, 
into holes previously drilled, the space between the 
jaws being such that the rail flange is able to pass 
between them, as shown in the upper view, enabling 
it to be placed on the sole plate. Pressure on the 
rail (e.g. produced by passing rolling stock along it) 
causes the clips to take up the position shown in 
the lower view, in which the jaws grip the rail flange 
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whilst the pins with their bulges and notches fix the 
rail solidly on to the sleeper. The bulge and notches 
ensure that the rail is seated firmly on the sleeper, 
this firmness increasing, owing to the use of oblique 
pins, when a vehicle bears on the rail. The attach- 
ment offers advantages in that when there is no load 
on the rail its adhesion to the sleeper is sufficient, 
the material of which the clips are made being under 
no initial stress, whilst as soon as a pressure and 

ring forces are exerted on the rail, the clips grip 
more tightly and cannot become disengaged.— 
April 6, 1960. 


ELECTRONICS 


834,409. February 28, 1956.—APPARATUS FOR 
BLIND LANDINGS OR TAKE-OFFS, Koninklijke 
Luchtvaart Maatschappij N.V., Plesmanweg 1, 
The Hague, Netherlands, Jan Willem Derksen, 
Koningin Emmalaan 7, Ouderkerk a/d Amstel, 
Netherlands, and Eduard Jan Egbert Kips, 
van Lansbergestraat 4, The Hague, Netherlands. 

The object of this invention is to provide an 
apparatus by means of which it is possible to perform 

a blind landing or a blind take-off even if there is no 

visibility at all. A cathode-ray tube display is 

provided in the aircraft of the form shown in the 
drawing, where the image screen A shows a side 
elevation of the runway B. The horizontal deflection 

C of a light spot D is controlled by a telemeter and 

shows the distance of the aircraft from the ideal 

point of contact on the runway. The vertical deflec- 
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tion E of the light spot is controlled by the altimeter 
and indicates the real altitude of the aircraft above the 
level of the runway. Co-ordinates C and E define 
the position of the aircraft in the vertical plane 
through the longitudinal axis of the runway, which 


position is made clearly visible to the pilot. The 
ideal flight path is indicated on the screen by a 
permanent line F previously printed thereon, along 
which, in the case of a blind landing or above which 
for a take-off, the position indication of the aircraft 
is to move. The line represents the relationship 
between the real distance C and the ideal altitude G. 
By reason of the afterglowing property of the screen, 
a fluorescent trace H is produced which conveys to 
the pilot an impression of the inclination of the real 
path of flight in comparison with the inclination of 
the ideal path of flight F and which enables him to 
cause the real altitude E to coincide properly with 
the ideal altitude G. The vertical band J represents a 
mark which can be moved at a predetermined variable 
or constant rate from left to right or from right to 
left over the image screen. This rate of move- 
ment is previously adjusted to a value corresponding 
to the value of the ideal speed of the aircraft which 
depends on circumstances such as the strength of the 
wind and the total weight of the aircraft. In regulat- 
ing the speed, the pilot need only take care that the 
light spot on the screen indicating the position of the 
aircraft remains coincident with the mark J. Hori- 
zontal line K, which is slidable in the vertical direction, 
may be adjusted to the altitude of the cloud ceiling 
as measured by the ground station at which a landing 
= be made and reported to the pilot.—May 11, 


830,808. July 22, 1957.—RapIo ELEVATION FINDERS, 
Marconi’s Wireless Telegraph Company, Ltd., 
Marconi House, Strand, London, W.C.2. 
(Inventor : Dennis Byatt.) 

This invention relates to radio elevation finders 
and primarily to elevation finding receiving systems 
for finding the elevation of an airborne radio trans- 
mitter. The invention may, however, be applied to 
radio transmitting beacons and when so applied 
provides a beacon transmitting signals whereby 
an aircraft equipped with suitable receiving gear can 
determine its elevation with respect to the beam. 
As applied to a receiving equipment, the elevation 
finder comprises two aerials or aerial systems having 
polar diagrams which are different in the zenithal 
plane. Signals derived from these systems have a 
different amplitude relationship, for an incoming 
wave of given strength, over substantially the com- 
plete range of elevation angles, Means are provided 
which are responsive to the amplitude relation of the 
derived signals for indicating elevation. According 
to the invention as applied to a transmitting equip- 
ment, the two aerials or aerial systems have polar 
diagrams which are different in the zenithal plane and 
means for alternately transmitting from the two 
systems signals such that the amplitude relation of 
the signal strength receivable from one as compared 
to that of the signal strength receivable from the other 
is different over substantially the complete range of 
elevation angles, for each different angle of elevation. 
To use such transmitting equipment, a co-operating 
airborne receiver would be equipped with means for 
receiving the two alternate transmissions, means for 
comparing the received signal strengths and means 
responsive either to the strength difference or to 
the strength ratio (as the case may be) for indicating 
elevation.—March 23, 1960. 


834,535. June 7, 1956.—COUNTING MECHANISMS, 
Stanley Whitaker Jackson, Sydney Robinson 
and John Malcolm Howden, trading as British 
Northern Electrical Appliances, Weston Road, 
Ilkley, Yorkshire. (Inventor : Sydney Robinson.) 

The present invention aims at providing a printed 
record of the count recorded in electronic tubes 
such as the ‘‘ Dekatron”’ or others in which a glow 
discharge or electron beam moves step by step round 
the circumference. The drawing shows a scanning 
head including a light sensitive device A, arranged in 

a housing B rotatably mounted on a shaft C and 

positioned in front of the face of the counting tube D 

so that when the housing is rotated, the photo-electric 

cell will travel in a circle opposite the circular display 
on the face of the counting tube. The shaft is also 
directly connected with a printing wheel E so that 
the photo-electric cell and wheel rotate in synchron- 
ism. The printing wheel may be formed on its 
periphery with type face F so that printing may be 
effected by means of a rubber hammer G impressing 
a paper strip H on the type face with intervening 
carbon ribbon J. Rotation of the photo-electric cell 
housing and printing wheel is conveniently effected 
by means of an electric motor K. In operation, the 
photo-electric cell and printing wheel are set in 
rotation when it is desired to print the digit visually 


indicated by the display on the counting tube. As 
soon as the photo-electric cell comes opposite that 
part of the display which is illuminated a change in 
current occurs in the photocell circuit and this 
change, after amplification, is applied to operate 
the relay L to de-energise the rotatable electro- 
magnet M and to energise the fixed electro- 
magnet N. Rotation of the photocell and printing 
wheel at once ceases, disc P and shaft Q being held 
Stationary by electromagnet N, and the numeral on 
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the printing wheel presented for printing then corre- 
sponds to the digit indicated on the counting tubé. 
The printing device is then operated to make a 
permanent record, when the printing wheel and 
photocell will remain in the position they then 
occupy until it is desired to make a new printed 
record. In the case of counting apparatus embody- 
ing several counting tubes, there will be provided a 
photo-electric cell and printing wheel for each tube. 
These may all be set in rotation by a single driving 
motor through appropriate clutches, and will be 
declutched from the motor individually as the photo- 
cell finds the illuminated point on the display on its 
counting tube.—May 11, 1960. 


ELECTRIC TRACTION 


834,920. January 21, 1957.—Nose SUSPENSION FOR 
ELECTRIC TRACTION Motors, Metropolitan- 
Vickers Electrical Company, Ltd., St. Paul’s 
Corner, 1-3, St. Paul’s Churchyard, London, 
E.C.4. (Inventor: Donald Leslie Cox.) 

In a drive from a nose-suspended traction motor, 
since the axle is sprung within the frame, the nose 
suspension unit must incorporate a bearing which 
allows for relative movement between the motor 
housing and the frame. It has been suggested to 
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embody in the nose suspension unit a resilient 
bearing incorporating bonded rubber, the flexibility 
of the rubber permitting the desired relative move- 
ment between the parts to which it is bonded, and 
it is the object of the present invention to provide an 
improved nose suspension unit of this character, as 
illustrated. The motor A is mounted on an axle B, 
to which the driving wheel C is connected. The 
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motor housing also supports a gear case D containing 
the gearing for transmitting the power to the axle, 
and is additionally supported upon a nose suspension 
unit E. This is supported on a suspension member F 
running transversely of and connected with a bogie 
frame in which the axle is supported for rotation. 
The nose suspension unit consists of a cylindrical 
casing G formed with a base which extends at right 
angles to the axis of the casing to form a flange by 
which the unit is attached to the housing of the 
motor, or is an integral part of the motor housing. 
In the arrangement illustrated, a nose piece H 
extends within the casing G and is supported on the 
bearing member F. In order to allow the nose piece 
to extend within the casing, a portion of the cylindrical 
wall of the casing is removed, as indicated at J. 
The nose piece is held within the casing by means 
of segmental parts K, the cylindrical surfaces of which 
engage the inner periphery of the casing, the seg- 
mental parts providing chordal surfaces L which lie 
substantially parallel to, but are spaced from the 
surfaces M of the nose piece. The nose piece is 
resiliently supported within the casing by means of 
rubber N which is bonded between the opposed 
surfaces of the nose piece and segmental parts. 
The rubber is, during assembly, subjected to com- 
pressive stress. The nose piece is made in two parts 
for convenience of manufacture and assembly, the 
inner part P of cylindrical form being introduced into 
a cylindrical recess in the outer part Q, the parts 
being held together by means of axial bolts R. To 
enable the assembly of nose piece and segmental 
portions to be withdrawn from the casing, should 
this be required, the segmental parts are provided 
with screwed holes S, into which bolts can be inserted 
— the assembly to be withdrawn.—May 17, 
1960. 


METALLURGY 


834,627. March 31, 1958.—CastING HIGH MELTING 
Point METALS, Imperial Chemical Industries, 


Ltd., Imperial Chemical House, Millbank, 
London, S.W.1. (Inventor: Albert Ronald Clifton 
Westwood). 


The invention is illustrated by way of example in 
the accompanying drawing, which represents an 
arrangement for producing a titanium casting. Ina 
vacuum-tight container a block B of titanium, rests 
upon, and is in electrical contact with, supports A of 
electrically conducting material (preferably of the 
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sound and any segregation is limited to the feeder, 
(same material as the block) which stand upon a water- 
cooled metal plate. Above the approximate centre 
of the block is a non-consumable electrode C, the 
movement and operation of which is controlled from 
outside the container through a flexible vacuum seal 
(not shown). A graphite mould D is positioned 
beneath the block substantially vertically below the 
electrode and its base is in contact with the water- 
cooled plate. A d.c. supply provides power for an 
arc between the electrode and the block, the 
electrode being connected to the negative pole and the 
block to the positive pole by way of its support and 
the water-cooled plate. In this example, the volume 
of the casting to be produced is about 2 to 3 cubic 
inches excluding feeder and in order to provide an 
adequate amount of solid metal in which to contain 
the required amount of molten metal during the 
melting operation, a block of titanium about 4in in 
diameter by 2in thick is used. To produce a casting, 
the container is evacuated and if desired an inert 
atmosphere can be supplied. An arc is struck 
between the electrode and the approximate centre of 
the block, using, for the size of block mentioned, a 
starting voltage of about 50V. With a current of 
about 1500A to about 20V, a deep pool of metal is 
melted, adjustment of arc length and power being 
carried out during the operation. The deep pool 
shown by a broken line is maintained until a suitable 
degree of superheating of the molten metal is obtained, 
the arc length is shortened or the power is increased 
to effect melting of the solid metal retaining the 
bottom of the molten pool and the molten metal falls 
by gravity into the graphite mould beneath. Solidi- 
fication of the metal takes place in the mould, 
starting at the bottom and proceeding upwards, by 
the use of the water-cooled plate. Such a casting is 
sound and any segregation is limited to the feeder, 





which is subsequently removed. If it is desired to 
“* hot-top ”’ the casting, the arc is directed into the 
cavity left in the block and allowed to strike against 
one side so that drops of molten metal are formed 
which fall into the mould. In order to use the block 
again it may be necessary, particularly if ‘ hot- 
topping ”’ has been carried out, to close the bottom of 
the cavity and a small piece of similar metal to the 
block is used for this purpose. The cavity is then 
filled with small pieces of metal, such as titanium 
sponge or powder, but preferably cut-up scrap, and 
an arc is struck between the contents of the cavity and 
the electrode as before.—May 11, 1960. 


CONCRETE MACHINERY 

834,479. June 7, 1957.—SHUTTERING FOR MAKING 
ConcrETE Posts, Elevator, 23, Rue Servan, Paris 
(Seine), France. (/nventor: Marcel Holtzmann). 
The invention relates to shuttering which can be 
dismantled and which permits the moulding of con- 
crete posts of different thickness and cross-sectional 
shape. The accompanying drawing shows clearly 
how a shuttering of three tiers is assembled. Each tier 
comprises four identical rectangular panels of rigid 
metal sheet with a smooth inner face. Such a sheet 
A is stiffened on its outer face with members, of ‘‘U’’- 
section, which form uprights B and flat strips C. 
Welded to the lower and upper edges of the panel are 
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flat strips or transverse members, one with evenly 
spaced apertures and the other having fixed pins or 
studs similarly spaced. The pins fit into the apertures 
of another panel, the ends being slightly tapered to 
facilitate their introduction. As shown in the 
drawing, the panels can be assembled off-set so that 
their inner faces define the cross-sectional shape of 
the post to be moulded. This shape may be rectangu- 
lar or square and its dimensions can be varied in 
accordance with the relative positions of the panels 
chosen for the framing. The lower edges of the first 
tier are assembled on a base composed of flat strips 
with pins spaced the same distance as those of the 
panels. Similarly, the upper edges of the upper tier 
are assembled by means of brackets or gusset plates 
D having holes arranged to engage with the pins of 
two adjacent panels. These gusset plates are pre- 
ferably of thick metal than the sheets of the panels. 
—May 11, 1960. 


AGRICULTURAL MACHINERY 
834,468. April 2, 1958.—MACHINE FOR COLLECTING 
Cut CROPS FROM THE GROUND, M. B. Wild and 
Co., Ltd., Argyle Street, Nechells, Birmingham 7. 
(Inventor: Norman Kenneth Topliss). 

A machine, according to the invention, has a frame 
adapted at its forward end for attachment to the 
lifting mechanism of a tractor. A rotary device 
adjacent the forward end of the frame, has tines for 
lifting cut crops from the ground. A tapering duct on 
the frame has its wider end disposed to receive the cut 
crops from the ground and its narrower end connected 
to the inlet of a fan on the frame. A further duct 
through which the fan is adapted to blow the crops 
has an adjustable section which can be set to deliver 
the crops to a vehicle behind or to one side of the 
machine. The specification includes drawings of the 
machine.—May 11, 1960. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting 
is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, May 27.—ALDERSHOT AND District BRANCH : Queens 
Hotel, South Farnborough, Hants, Annual General Meeting, 
7.30 p.m. LIVERPOOL AND DISTRICT BRANCH : Industrial 
Development Centre, M.A.N.W.E.B., Paradise Street, Liver- 
pool, 1, Annual General Meeting, 6.30 p.m. 

Wed., June 1.—MANCHESTER BRANCH : Engineers’ Club, Albert 
Square, Manchester, Branch Annual General Meeting, 6.45 p.m. 
%& NOTTINGHAM BRANCH : Mechanics Institute, Trinity Square, 
Nottingham, Branch Annual General Meeting, 7.30 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 


Wed., June 22.—Festival Theatre, Winter Gardens, Malvern, 
Annual General Meeting, 9.15 a.m. 


INSTITUTE OF PETROLEUM 


To-day to Sun., May 29.—Summer Meeting at Bournemouth, 
Theme, “‘ Planning for Productivity in the Petroleum Industry.” 

Fri., June 24.—ExPLORATION AND PRODUCTION GROUP : 61, New 
Cavendish Street, London, W.1, A symposium on Exploration 
and Production Methods, ‘“‘ Geophysics To-day”, J. McG. 
Bruckshaw ; “ Possible Improvements in Drilling,” H. D. 
Fanshawe ; “‘ Advances in Well Logging,” P. Threadgold ; 
“Partial Removal of H,S from Crude Oil by Stripping with 
Natural Gas,” T. R. Shipster, 10 a.m. and 2.30 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Tues., May 31.—METROPOLITAN AREA : Visit to the brewery of 
Watney Combe Reid and Co., Ltd., 10 a.m. 


INSTITUTE OF SEWAGE PURIFICATION 
Tues. to Fri., June 21 to 24.—Scarborough. Annual Conference. 


INSTITUTION OF CHEMICAL ENGINEERS 


To-day, May 27.— CHEMICAL ENGINEERING RESEARCH COLLOQUIA : 
Lecture Theatre 105, Imperial College of Science and Tech- 
nology, Department of Chemical Engineering, Prince Consort 
Road, London, S.W.7, “Heat Transfer to Liquid Fluidised 
Beds and to Coarse Suspensions Flowing in a Vertical Pipe,” 
J. W. Smith, 3.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Thurs., June 9.—Great George Street, Westminster, London, 
S.W.1, Annual General Meeting, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Thurs., June 23.—Royal Festival Hall, London, S.E.1, Conver- 
sazione, 7.30 p.m. 


INSTITUTION OF LOCOMOTIVE ENGINEERS 


To-day, May 27.—Institution of Mechanical Engineers, 1, 
Birdcage Walk, Westminster, London, S.W.1, Joint Meeting 
with the Aluminium Development Association, Symposium on 
“The Use of Aluminium in Railway Rolling Stock,” 10 a.m. 
and 2.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, May 27.—ScortisH GRADUATES’ SECTION : Joint visit 
with the Northern Ireland Graduates’ Section to the steel 
works of Colvilles, Ltd., 9.45 a.m. 

Sat., May 28.—SOUTHERN BRANCH : Visit to the Havant Pump- 
ing Station, 2.30 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Wed., June 1.—1959 GeorGE BRAY MEMoRIAL LECTURE : Grand 
Council Chamber, The Federation of British Industries, 21 
Tothill Street, London, S.W.1, ‘‘ The Packaging of Engineer- 
ing Products,” C. H. Bulmer, 6.30 p.m. 


ROYAL INSTITUTION OF GREAT BRITAIN 


Wed., June 15.—The Royal Institution, 21, Albermarle Street, 
London, W.1, ‘* The Strength of Solids,’ A. H. Cottrell, 9 p.m. 


WOMEN’S ENGINEERING SOCIETY 


Wed., June 8.—‘‘ Hope House,” 45, Great Peter Street, West- 
minster, London, S.W.1, Annual General Meeting, 7 p.m. 


Advanced Engineering Courses 


Road Materials and Construction. ROAD RESEARCH LABORATORY, 
Harmondsworth. Courses will deal with the fundamental 
properties of road materials and with the results of research and 
their application in modern practice. | The courses will be held 
as follows (concluding dates are approximate) : ‘* Concrete,” 
No. 31C, September 27 to October 6 ; No. 32C, October 11 to 
20; ‘Bituminous (including Tar) Materials,” No. 31B, 
October 25 to November 4 ; No. 32B, November 8 to 18 : “‘ Soil 
Mechanics,” No.31A, November 22 to 29; No. 32A, December 
6to 13 : “ Tropical Roads,” No. 3T, November 30 to December 
2; No. 4T, December 14 to 16. The fee for each course will 
be twelve guineas. 


Harwell Reactor Course for Europe. UNITED KINGDOM ATOMIC 
ENerGyY AutTuHority, 11, Charles II Street, London, S.W.1. 
The Harwell Reactor School is to hold a course for forty-eight 
technical executives from seventeen member countries of the 
Organisation for European Economic Co-operation from July 
4 to 15. These include the six Euratom countries, the three 
Scandinavian countries, Austria, Greece, Iceland, Ireland, 
Portugal, Spain, Switzerland and the United Kingdom. For 
the first week, the course will be held at the Reactor School, 
Harwell. For the second week, it will be held at Durley Hall, 
Bournemouth, in order that the lecturers during that week can 
be drawn from the Atomic Energy Establishment, Winfrith. 
The course is designed to give senior executives who have a 
technical background an introduction to the principles and 
problems of nuclear science and engineering. They will also 
visit the Atomic Energy Research Establishment, Harwell, and 
the Atomic Energy Establishment, Winfrith. Lectures given 
during the course will cover technical and economic aspects of 
nuclear energy and, in particular, problems of physics, 
chemistry, electronics and metallurgy involved in the con- 
struction and operation of nuclear installations. A visit will 
be made to the Hinkley Point nuclear power station site, 
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PLEASE 
WRITE FOR 
THIS 
CATALOGUE 
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LIGHTWEIGHT, COMPACT 
HYDRAULIC HAND PUMP 


The ‘HYDRAPAK’ pump has two speeds, giving high or 
low pressure, these are selected by a push button control 
and cover a range of pressures up to 10,000 Ibs. p.s.i. 
Oil or water may be used and the unit only weighs 10 Ibs. 





We shall be pleased to furnish you with complete details. 


LEDWARD & BECKETT LTD. TANGYES 


PARLIAMENT MANSIONS ABBEY ORCHARD ST. fens 
LONDON S.W.! LIMITED 
PHONE: ABBEY 5429 TELEGRAMS: PREFERMENT, SOWEST-LONDON 











SMETHWICK +: BIRMINGHAM - Phone SME I18I 








AD. No. 87 
Enter No. 732 on reply card 
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from 1/64” to 1,” diameter in 
standard lengths of 78’, 39” and 
i 

All with the same consistent 











quality, accuracy and finish that 








has made 


= GENUINE 2STUBS ED 
—— SILVER STEEL - 


< The most famous brand 
in the world 




















Write for catalogue No75, 4. 








ee “4 free on request. a k ae — 
PETER STUBS LIMITED - WARRINGTON : ENGLAND | $529 


‘ Enter No. 733 on reply card 
Founded in 1773 











May 27, 1990 THE ENGINEER§#T 


Complete P umping Plant , Installations 











The SUTTON BINGHAM PUMPING 
STATION .. . supplying water to the Borough 
of Yeovil and augmenting supplies to 31 parishes 
in the Yeovil rural district. 


The station is equipped with six ALLEN motor-driven vertically- 
suspended, multi-stage, turbine pumps, comprising four 8/7-in. 
four-stage pumps, each with a capacity of 40,000 gallons per hour 
against 332 feet head, and two 8/7-in. three-stage pumps of the 
same capacity, but pumping against 241 feet head. All six pumps 
run at a speed of 1,460 r.p.m. and are driven by ALLEN vertical, 
screen-protected, slipring motors (four 100 h.p. and two 72 h.p.). 





Also installed in the station are two ALLEN horizontal motor- 
driven low-lift centrifugal pumps for pumping raw water from the 
reservoir to the works, each capable of an output of 120,000 
gallons per hour against 17-75 feet head, running at 720 r.p.m. 


In addition to the reflux and sluice valves, a Blakeborough Larner- 
Johnson surge suppressor is installed for the high-lift pumps, as 
shown in the illustrations. 














Consulting and civil engineers: Herbert Lapworth & Partners 


SPECIALISTS IN COMPLETE WATERWORKS PUMPING PLANT INSTALLATIONS 


mn, Ab | UR EO) On Os EBEDFORD 


Telephone: Bedford 67400. Telegrams: Pump Bedford Telex (Telex No. 82100) 
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PAXMAN 
BOILERS 


SHELL & WATER TUBE TYPES 
FULLY AUTOMATIC PACKAGED 
COAL OR OIL FIRED 








FOR 
ALL 
INDUSTRIAL DUTIES 


ALSO MAKERS OF 
ROTARY VACUUM FILTERS 
PRESSURE VESSELS 
& INDUSTRIAL PLANT 





DAVEY, PAXZMAN 
& CO., LTD. 


BOILER & INDUSTRIAL PLANT DIVISION 


COLCHESTER 
ENGLAND 


Phone: Colchester 5151 
Grams: Paxman Colchester Telex. 
Telex:1875 
a 


Enter No. 751 on reply card 





IN IRON & STEEL 
UP T@ 1: CWTS. 


HEAVY AND 
“AWKWARD” 
MACHINING & 

GRINDING 


PROTOTYPES 
AND SPECIAL 
PURPOSE MACHINES 


WELDING FABRICATING 
PROFILE FLAME CUTTING 
AND GENERAL PRESSWORK 
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REPAIRS & SALVAGE 
BY METAL DEPOSITION IN 
STELLITE, CHROME, NICKEL Etc. 
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10 ton Steam Perma- 
nent Way Crane. 
Metre Gauge. Duty: 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 ft. radius free 









3 Motor, electrically 

operaced Fixed Wharf 

Crane. Duty: 15 tons 
at 22 ft. radius. 























CRANES 


DIESEL 
DIESEL-ELECTRIC 
ELECTRIC 


















elegraphic Address: 
* iting, Leicester ° 
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air powered hand tools 
for industry 
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SURFACE GRINDERS 


WELD 
FLUX 
SCALERS 














detain 
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BRITISH MADE 





CHIPPING HAMMERS 





CLOSE QUARTER 
DRILLS 





SCALING 
HAMMERS 
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IMPACTOOLS 





MULTI-VANE DRILLS 








MULTI-VANE 
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SANDERS 





MOTOR 
HOISTS 











IMPACTOOLS 
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GRINDERS 





MULTI-VANE DRILLS 





Ingersoll-Rand hand-held power tools are made 
TO R Q U E co N T R oO L and designed specifically for the following 
IMPACTOOLS 


SESS OME A LE TTT! 
cee fe EE A A A A LS AAU NN NON St 
B e 


industries. Please tick the industry with which 
you are concerned. Descriptive literature wilk 
be mailed to you by return, 


SAND 
RAMMERS 


i Oil & Petroleum 
i Iron and Steel 
Fabricated Metals 
| Automobile 
Aircraf: 
| Railway 
Ship and Boat Building 
| Machinery (Mechanical) 
Machinery (Electrical) 
| Mining 
Public Utilities 
| (Electricity, Gas, Water, Telephone, etc.) | 
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ADDRESS 





INGERSOLL-RAND COMPANY LIMITED 


165 QUEEN VICTORIA STREET LONDON EC4 - TEL: CEN 5681 
SCOTTISH OFFICE: 20 RENFREW STREET GLASGOW C2 
EL: DOUGLAS 1233 - GRAMS: INGERSOLL GLASGOW 


7 


?.3898 
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McNEIL 


manhole doors 


for air-receivers, 


boilers, etc. 





HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 


FABRICATED STEELWORK 


WELDED CENTRAL 


HEATING BOILERS 





CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1. 
Grams: ‘‘McNeil, Glasgow” Phone: South 1131 





Enter No. 781 on reply card 


AUTOMETRIC 





purposes 


CENTRIFUGAL 
GEAR 
TURBINE 
®MINI-GEAR 
HAND - ROTARY 
OSCILLATING PISTON 
ROLLER VANE 


VACUUM 
*DIAPHRAGM VACUUM 


@| H.P. 230'1/50 MOTORISED 


SINGLE & MULTI-STAGE 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE KENT 
PHONE: MAIDSTONE 4728 





Enter No. 782 on reply card 





LL OVER BRITAIN 





®) 


AND 


=~ eroquip 


ASKETS LTD 
TELEPHONE KINGS NORTON 2041 





SUPER OIL SEALS & G 
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HOSELINE & DETACHABLE 
RE USABLE FITTINGS 





FACTORY CENTRE BIRMINGHAM 30 
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QUALITY 
STEELS 

FOR ALL 
INDUSTRIES 






A MEMBER 
OF THE 


DARWINS 
GROUP 





Wrire FOR LITERATURE AND STOCK LIST 


SHEFFIELD FORGE & ROLLING MILLS CO. LTD. 


TELEPHONE (6 LINES) 


seoutsan® MILLSANDS, SHEFFIELD 3 steednceSit 


SHEFFORGE SHEFFIELD 


TELEX NO. 54215 SF 101 
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Why brushless ? 





Because there are NO BRUSHES to inspect and renew 
Because there is NO CARBON BRUSH DUST to endanger insulation 
Because there are NO SLIPRINGS to be re-ground 

Because there is NO COMMUTATOR to be skimmed 

Because there is NO ROUTINE MAINTENANCE except bearing checks 
Because all this drastically cuts maintenance costs 


That’s WHY shipowners are installing AEI BRUSHLESS alternators 


AEI Brushless high-speed marine alternators cut 
maintenance costs, reduce shut-downs and save space. 
They can be supplied in ratings up to 1,750 kW. 

A transistorised voltage-trimmer gives good steady-load 
voltage regulation and high speed of response. 


Write for leaflet G14051 


Associated Electrical Industries Limited 


Heavy Plant Division 
RUGBY AND MANCHESTER, ENGLAND 





AS434 
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QUALTER 
HALL 

at your 
service for 
pneumatic 
equipment 


Send us 
your problem 


Qualter Hall have created a specialised 
Pneumatic Department which is always 
ready to help you with the design and 
planning of your pneumatic systems. 


Q.H. equipment 
provides the answer 


If your problems are concerned with 
the use of pneumatic systems in heavy 
industrial and mining work, they can 
be economically solved with Qualter 
Hall equipment. Q.H. pneumatic 
valves have proved their reliability and 
efficiency when working even under the 
most arduous conditions. 


Patents applied for. 


For catalogues and further information 
write to :— 


QUALTER HALL & Co. Ltd. 


P.O. BOX 8, RAILWAY FOUNDRY, BARNSLEY 


THE HALLMARK 





OF QUALITY alase — Ne, 


reliability in Pneumatic Equipment 
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-~with greater rigidity 
and improved appearance 


To reduce the cost of manufacture, whilst measuring 
up completely to the arduous conditions of service 
on Jones Cranes, this worm gearbox cover was 
remade as a steel casting in a modern steel foundry. 


Compared with the previous method of production, 
this change gave a cost reduction of 14% on each 
cover, gave greater rigidity and, with the design 
freedom afforded by casting, gave improved 
appearance. 


Why not meet your problems in the most economical 


way —take advantage of steel foundry know-how and 
call in a steel foundry engineer at the design stage. 








less;cost 


THE BRITISH STEEL FOUNDERS ASSOCIATION 


Broomgrove Lodge, Broomgrove Rd., Sheffield 








STEEL CASTINGS 
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IRWELL BANK WOs a 
TELEPHONE: PENDLETON 2857-8-9 BIRMINGHAM: ERDINGTON 5459 LOND 
TELEX 66-255 
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Emphasis on M Valves 
for metering Fuels 


















































7] 
rT Y/ SAUNDERS M Valves, with spherical plug and flexible 
| sealing, are mounted in batteries for each engine test nig 
in the Technical Laboratory of Lubrizol (Ct. Britain) Ltd. at 
=a Qi Y- Hazelwood, near Derby. Many types of internal combustion 
, 4 engines are tested with fuels treated with detergents and 


additives. The measurement panels with six Saunders T.P. 
shut off valves and 24 M Valves above has reduced leakage 
to nil and ensured functioning with complete accuracy. 








-COMPANY 


DIAPHRAGM VALVE DIVISION = 


CWMBRAN ; NEWPORT MONMOUTHSHIRE 


Telephone : CWMBRAN 3081-7 Enter No. 851 on reply card 
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Double Frame Construction 


gives extra rigidity at maximum speeds 
and feeds. 


Pushbutton Control 
for manual operation. 


Programme Control 


for automatic work cycle to all machine 
motions in any sequence — roughing 
and finishing with different feeds on the 
same cycle — quick changeover for 
economic hobbing of small batch work. 


Conventional and Climb Hobbing 





Hydraulic Automatic Locking 
of hob slide, carriage, work stay, work 
arbor support and overarm brace 
during work cycle — hydraulic work 
clamping and movement of overarm 
brace. 


Automatic Hob Shifting 
for maximum hob utilisation. 


FP.4 FP.7 
Max. pitch hobbed : d.p. 6.35 3.63 
module 4 7 
Max. workpiece dia. hobbed 
with work-stay in position 11.81” 23,62” 
Max. vertical hob travel 14.57” 17.72” 
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FACTORED MACHINE TOOL DIVISION 


Telephone ; Coventry 74321 


FLETCHAMSTEAD HIGHWAY 


































Hob Speeds 


24, by variablé speed gear for FN6 
and FP4 machines. Infinitely variable 
from 20-400 r.p.m, for larger machines. 


Feeds 
18 for smaller machines and up to 36 
on FNog and FP7. 
Independent Roughing and Finishing 
Feeds 


selected in automatic work cycle by 
programme control or manually by 
pushbutton, 


Independent Vertical and Horizontal 
Feeds 
Precision Depth Control 
of carriage to within 0.0004”. 
Independent Rapid Motions 
in all directions. 





FN.6 FN.9 
4-23 2.82 
6 9 


23.62” 35.43” 
14.57” 17.92” 


T E 


COVENTRY 


462 F 84 
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British Federal 





Specialists in complete design and manufacture of all 
types of standard and special purpose resistance 
welding equipment from 1 KVA to 1500 KVA or 
greater, and including fully automatic conveyor and 
hopper fed lines for high production requirements in 
the automobile, aircraft, steel, drum and wire industries 
and all branches of engineering. 


@ Special Purpose Jigs and Fixtures 

@ Press Tools and Dies 

@ Electronic Controls 

@ Tube Mills 

@ Cycle Rim Forming and Welding Equipment 

@ Automatic Arc Welding Machines . 
@ ‘UNIFLEX’ Kickless Welding Cables 








| Fully automatic Conveyorised  under- 
LEADERS IN RESISTANCE WELDING body production line supplied to a leading 
British automobile manufacturer for com- 





plete assembly and welding of underbodies. 
Output - 120 assemblies per hour. 


BRITISH FEDERAL WELDER & MACHINE CO. LTD. 
CASTLE MILL WORKS, DUDLEY, WORCS. 
TELEPHONE DUDLEY 54701 
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SPECIFY ‘**‘REAVELL”’ 


FOR EFFICIENCY AND RELIABILITY 
RECIPROCATING COMPRESSORS 


ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


I To 10,000 
LBS. PER SQ. INCH 


ror AIR, HYDROGEN, 


(ei ie bees OXYGEN, NITROGEN, 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 
Telegrams: “ REAVELL ”’ Ipswich Telephone: Ipswich 56124 (3 lines). 
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OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5-20,000 Ibs, per sq. inch. 


Prompt 


Highest 
Deliveries 


Quality 


Send for illustrated Catalogue 


EAGLE & WRIGHTS 


(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, | 


Telephone: Central 8/96 
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You cannot get better 


screws than Unbrako 


because no better screws 





D 


q 





AIL 


We are living in an age where things are moving faster. 
Today, there is a greatly increased tempo in technology, 
a growing complexity of design and a multiplication 
of parts. 

Breakdowns become more costly and more likely unless 
every component part is designed to stand up to the job. 
Unbrako Socket Screws cost less, far less, than trouble. 
The steel from which they are made comes from the 





ee are made 


check and test that will produce flawless material, is also 
carried out in our own steel works by highly trained 
technicians and chemists. 

And finally the screws themselves. These are produced 
in our modern plant at Coventry where the wire is con- 
verted by cold forging to the famous Unbrako Socket 
Screw. Inspection, analysis and quality control checks 
carried out during the entire process of manufacture 





Unbrako Steel Division. No ordinary steel either. Clean ensure that every Unbrako 
and free from inclusions, it is produced to our own 


Screw has the performance 
exacting formula and supervised at all stages of manu- that spells reliability. You UNBRAKO 
facture by skilled metallurgists. They aim at one standard cannot buy a better screw 
only—a steel fit to be made into the world’s finest screws. -specify Unbrako-always. 
Melting, cogging and drawing, plus every inspection, Write for free samples. 














UNBRAKO SCREWS COST LESS THAN TROUBLE 


UNBRAKO SOCKET SCREW COMPANY LIMITED . COVENTRY 
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Why waste time brushing smoke tubes, and rodding clinker and 
birds nesting, when a few minutes with a Percussion Lance will 


shift everything from Economisers, Airheaters, Water Tubes, Fire 
Tubes, etc. 


See this new cleaning tool in action 
at your own works— write to 
AIRNESCO PRODUCTS LIMITED 
KNIGHT ROAD, STROOD, ROCHESTER, KENT 
Telephone: Strood 78310 
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What’s so special about this 





Turbocharger (plain )bearing? 





This is a photograph of a turbocharger plain bearing taken after 
many thousands of running hours, its condition is almost 


AS NEW 


The long trouble-free life of HSBT TURBOCHARGERS is in no 
small measure due to these plain bearings. Complete reliability, simplicity 
and effectiveness are features endorsed by the reports of many users. HSBT 


turbochargers are available for industrial and marine applications covering 
ENGINE RANGES OF 300 TO 5,000 H.P. 


HAWKER SIDDELEY HH. 2B ) BRUSH TURBINES LTD. 


HUCCLECOTE, GLOUCESTER TELEPHONE: GLOUCESTER 67031 
TELEGRAMS: TURBINES, GLOUCESTER. TELEX 


A Member of the "SY Hawker Siddeley Group 
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COIL EQUIPMENT 
to speed 


your production... 


A wide range of coil handling, 
straightening, and feeding equip- 
ment is available for rapid and 
economical production from 
coiled strip. One of our many 
specialities is the feeding of strip 
direct to standard tools on 
standard presses without the use 
of roll or slide feeds. We shall 
be pleased to send you our 
catalogue, or to arrange for our 
technical representative to 

Visit you. 









CABINET 
STRAIGHTENING 
MACHINE 


COM REEL COMBINED COIL 
CRAOLE 


COM CUT-UP MACHING 
& STRAIGHTENER 


PRESS EQUIPMENT LIMITED 
HUNTERS VALE, BIRMINGHAM, 19. TELEPHONE: NORTHERN 4823 
Manufacturers of Press Mechanisation Equipment 





Enter No.-901 on reply card 
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RAYNER POWER DRIVES 


Geared Motors 
3} to 20 H.P. 


Infinitely 
Variable 
4 to 73 H.P. 


Compact purpose-made power drives are our business 
PETER RAYNER LTD RAYNER 


121 WHITEHALL RD - LEEDS 12 Telephone: LEEDS 53864/5 
Enter No. 902 on reply card 














Fabrications in unusual shapes and 
sizes are Marston’s speciality — fab- 
rications like this aluminium brass 
end-seal for a heat-exchanger at 
the National Gas Turbine Establish- 
ment.* It was so big that we had to 
remove part of the roof in one of our 
erecting shops— but that kind of 
thing is all in the day’s work for us. 
If you’re contemplating engineering, 
chemical, petroleum or nuclear power 
plant that calls for components to 
unusual specifications, consult us at 
the design stage: our experts can 
contribute much to the smooth, 
speedy and economical execution of 
your plans. 


Process plant: Bursting discs 
Pressure vessels - Heat-exchangers 
Pipework - Special-purpose machines 
in aluminium, titanium and other non- 
ferrous metals. 


* Made for National Gas Turbine Establishment, 


MARSTON EXCELSIOR LIMITED 
A subsidiary of Imperial Chemical Industries Limited 


Fordhouses, Wolverhampton 
MAR.281 


Enter No. 903 on reply card 
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MUTT: 


CAN HELP YOU CUT YOUR OVERHEADS NOW! 


Reduce operational costs of your Petrol- and Diesel-driven equipment by fitting SMITHS Automatic Protection Units. 


. . . SAFE because they provide rugged, reliable, round-the-clock automatic protection against over- and under-speeding, failure of the 
lubrication or cooling systems, and 


. .» ECONOMIC because SMITHS-protected engines need no supervision— 


Together they mean REDUCED OVERHEADS 



















GH"! Te] §5 


| ccalTcaa en 

PYOOROROON 
SHUTDOWN OF ENGINE BYm 

SOLENOID ON FUEL PUMP &f 


he ae nae ae kwh He no OE em ee es 














i—{_] ) 








INCREASING R.P.M. 


SPEED SWITCH 











RISING TEMPERATURE AUDIBLE OR 


VISUAL WARNING 








CALIBRATED RELAY 















































e 
& 
SOLENOID ON FUEL PUMP 
sae alien lanes 
These are Calibrated Relays, Speed Switches, Pressure 
Switches and Temperature Switches. 
HOW THEY OPERATE pa AUDIBLE OR 
Additional VISUAL WARNING ae ‘ih 
Instrument ‘Tripping’ Factor Information 2 5 | | Sl | Sa | os 
Calibrated Rising or falling Usually connected ee aes . 
Relay Voltage, Current or to a Tachometer : : Le 
Speed Generator e = 


Speed Switch 


Excessive crank- 
shaft speed 


Combines Over- 
Speed ControlAND 
starter motor iso- 
lation 





Pressure Switch 





Failure of Lubrica- 
tion System 


Embodies Warning 
Circuit (visual or 
audible signal) AND 
Shutdown Circuit 





Temperature 
Switch 


In most cases final shutdown is effected via a fuel pump 


Failure of Cooling 
System 


solenoid, valve or fuel pump rack. 


SMITH 


AP/399 B/ 


Embodies Warning 
Circuit (visual or 
audiblesignal) AND 
Shutdown Circuit 








SHUTDOWN OF ENGINE BY 
SOLENOID ON FUEL PUMP 








PRESSURE SWITCH 








The basic units can be supplied separately, or in any combinations to meet your requirements. 
More important still, 

SMITHS CAN NOW SUPPLY A COMPLETE SERVICE FOR ALL FORMS OF ELECTRICAL 
OR MECHANICAL INSTRUMENTATION AND PROTECTION EQUIPMENT—INDI- 


CATING INSTRUMENTS, INSTRUMENT PANELS AND CONSOLES—DESIGNED TO 
YOUR SPECIFICATION. 


SMITHS Automatic Protection Equipment is in use for such diverse applications as:— 
Marine and Rail Traction - Machine Tools N.A.T.O Defence Equipment 


Take the first step towards cutting your costs NOW by writing for further details or asking a 
SMITHS Representative to call. 


INDUSTRIAL INSTRUMENT DIVISION 


Chronos Works, North Circular Road, London, N.W.2 


Telephone: GLAdstone 1136 


Stand No. HI0 (Ground floor) at the Electrical Engineers Exhibition 


Enter No. 911 on reply card 
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WHICHEVER WAY 
YOU LOOK AT fe at ees 


absolute reliability, accuracy and 

visibility. Robust, compact, styled to 

match contemporary panel layouts. “ CLEAR- 
VIEW" model illustrated can be read 
accurately at any angle up to 60° from 
normal. Other models include hermetically 
sealed and internally illuminated versions, 
High torque movements, anti-vibrations 
mounted, cover full range of A.C./D.C. 
requirements. Send for folder Ref. A/e. 








“CIRSCALE” INSTRUMENTS 


THE RECORD ELECTRICAL CO. LIMITED 


“Cirscale Works”, Broadheath, Altrincham, Cheshire. 
Offices at: Belfast, Birmingham, Bristol, Dublin, Glasgow, Leeds, London, 


Enter No. 921 on reply card 





EXPERIENCED 


Men who have kept to the tightest 
schedules in the toughest conditions; 
men who have manned machines work- 
ing round the clock, seven days a 
week; these are the men who know 
from experience that for proved relia- 
bility Fordson Power is unequalled. 
Add to reliability all the other Fordson 
advantages of high output, low costs, 




















unrivalled service and spare parts 
organisation, and almost unlimited 
choice of build-ups in the 30-40 and 
40-50 b.h.p. classes. That’s why more 
Fordson power units than any other 
are used in industrial equipment. 

Write for detailed specifications. 


BUYERS 
INSIST 
ON 
FORDSON 
POWER 





INDUSTRIAL SALES DEPARTMENT, TRACTOR DIVISION, FORD MOTOR COMPANY LIMITED, DAGENHAM, ESSEX 


Enter No. 922 on reply card 
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STEELWAV are 
cortatrly the right 
pega for flooring! / 























ae SY S%. 


STEELWAY specialise in the design and 

construction of Floorways, Walkways 
and Stairways; purpose made to fit your 
particular requirements or plans. 


consult 


GTEELWAY for complete 


WreIRaT TOV Seelam installations 
in Steel or Aluminium Alloy 


QUEENSGATE WORKS, WOLVERHAMPTON 


TEL: 21633 (2 lines) 


London Office: 25 Hanover Square, W.!. - Tel: Mayfair 8783 & 8788 
Glasgow Office: 74 York Street, C.2. - Tel: Central 3467 





Enter No. 931 on reply card 
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a place 















What is special about Harland 
Ulectriglide submersible 
pumpsets. 

Pump and motor built under 
the same roof by men with 
over 50 years’ experience on 


the manufacture of borehole 
pumps and associated electric 
motors. 


Harland commenced the development of 
submersible pumpsets 25 years ago and have 
gained wide experience in the balanced 
design of the two components. 


The Harland submersible motor is of the all 
wet type and is therefore easy to maintain 
and overhaul as it does not rely on special 
seals between rotating and 
stationary parts. 





A special study has been given to 
the design of journal and thrust 
bearings which form the most 
important part of any machine 
operating under water. 


Harland offer standard 
Ulectriglide submersible pumpsets from 20 to 130 h.p. 

against short despatches. An after sales service scheme is designed 
to give you complete satisfaction. 


HARLAND 


ulectriglide submersible pumpsets 


THE HARLAND ENGINEERING CO. LTD. 
ALLOA SCOTLAND 


London Office ;: HARLAND HOUSE 20 PARK STREET LONDON W.!. Phone ; GROsvenor 1221 
Branches: BRISTOL GLASGOW LEEDS TIMPERLEY (CHESHIRE) NEWCASTLE-UPON-TYNE NOTTINGHAM 
WOLVERHAMPTON AND OVERSEAS. Algt/tt 





Enter No. 932.0n reply card 
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ti 


“only a ripple on 
the surface, but... 


~ 


Day by day water losses may only seem a ripple 
on the surface, but looked at cumulatively they 


soon become a wave of unnecessary wastage and 
expense. 


Our Engineers will advise, or ask for descriptive 
leaflet No. E.A.100. 


For all cooling systems where water conservation 
is necessary, specify 


{ COOLING 
TOWER 


THE MIDLAND HEATING 
& VENTILATION CO. LTD. 


BEDFORD ROAD, BIRMINGHAM, II 
Phone: ViCtoria 3781. Grams : Midheats. 


MAKERS OF ) MIDAC: DUST & FUME CONTROL UNITS & GYRABoe, AIRFOIL CENTRIFUGAL FANS 


Enter No. 941 on reply card 
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THE BEST IDEAS ARE HATCHED 
AT BRAYHEAD 





Whether it be springs, pressings, clips, wire forms . . . whatever the type... 
of one thing you can be absolutely certain, the best high speed production 
ideas are hatched at Brayhead. Call in Brayhead on your next job. 

See the team of Brayhead Specialists. The result will be the ideal answer to 
the problem — made to exacting standards at a realistic price, made 

to precise specifications and delivered on time. A good idea? Most certainly ! 


As we said — “the best ideas are hatched at Brayhead”. 


BRAYHEAD ascot) LTD 


KARATEP! WORKS ~- KENNEL RIDE - ASCOT «+ BERKS « Tei: Winkfield Row 427/8 or Ascot 1907/8/9 Grams: Brayhead, Ascot 


Enter No. 951 on reply ca 
| 
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Keep ahead in safety . . a 


with the eversafe Gveroa k 


SAFETY HELMETS | 


EVEROAK _ Safety helmets are 
manufactured under British Standard 
Licences—your guarantee of a first- 
class safety product. 


PRICE 17/6 EACH © 


EVEROAK gives complete head £ 
protection for those working in: 
Quarries, Mines, Building Sites, 
Ship Yards, Refineries, etc., etc. 












IN THE RIGHT PLACE 
ENSURES 


7, AVAILABLE IN VARIOUS COLOURS. WRITE FOR FULL DETAILS TO: 


Y }) EVERITT W. VERO & CO. LTD 
EAST DULWICH ROAD - LONDON  S.E.22 


Heenan 
Enter No. 953 on reply card 


indicate, 
record or 

; control 

ae. Se temperature 


INDUSTRIAL THERMOMETER 
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The TtRONSIDES 


LUBRICANTS Ltd. TE ototherm 


DAW BANK STOCKPORT Pe 


Merton Abbey, London $.W.19 
Phone: LiBerty 7661 (6 lines) BI-METAL MERCURY-IN-STEEL VAPOUR PRESSURE 


Enter No. 954 on reply card 
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HOLSET 
ENGINEERING 
CO. LTD. 


choose 
NI-RESIST 


The turbine housing employed in the 
Holset range of turbochargers is a 
Ni-Resist casting capable of withstanding 
high temperatures without premature 
scaling or stress failures. 


HIGH-DUTY ALLOY IRON CASTINGS 
AND COMPONENTS 


If you need a casting or component for a difficult 
or highly specialised application, pass your 
problems to the John Williams Foundry Division 
—they’ll do the rest. 





for 
TURBINE 
HOUSING 








( 


z 


JOHN WILLIAMS 


EAST MOORS ROAD, CARDIFF. 








A COMPLETE TECHNICAL & FOUNDRY SERVICE 


backed by advanced research laboratory facilities. Write 
for a consultation, without charge or obligation, or a copy of 


our technical booklet ‘‘The Properties of Spheroidal Graphite Iron’’ 


OF CARDIFF LTD 


Phone: Cardiff 33622 (12 lines). Telex: 49303 








Enter No. 961 on reply care 














ba for’ " cone | 
DIESEL, ELECTRIC & ST M | 


BEDFORD, ENGLAND. 
Established 1880 


Telephone: Telegrams: 


GRAFTON, BEDFORD 





POWER UNITS AVAILA 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 





TIE 
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There’s talk of Sykes 
in the 


control room 


In this Space Age the need for fine pitch gears grows steadily—for missile 
guidance systems, rocket fuel pump drives, navigational aids, and a host 
of other applications. The design engineer nowadays is thus faced with 
many intricate problems—not only must gears for this type of work 
possess the highest degree of precision and reliability, but they must also 
often withstand very heavy tooth loadings, tremendous acceleration and 
extreme temperatures. 

All the time, therefore, more exact and improved manufacturing 
methods are sought to increase the accuracy and surface finish of fine 
pitch gears. 

Sykes have carried out immense research and development in these 
fields and are probably better placed than anyone else to advise on fine 
pitch gear generating and shaving on a production basis. In fact, Sykes 
are one of the few companies in the world offering tools for these purposes 
in the finest range, i.e. over 100 D.P. 

With its unrivalled background of experience and knowledge, Sykes 
Technical Advisory Service has solved many customers’ problems. Maybe 
a combination of Sykes gear generators and shaving machines could help 


you out of a difficulty. Anyway, if you would like an opinion... 


SY, 


Talk to SYKES about 





Ss STAND 


gear production 
ASD Ww 108 











W. E. SYKES LTD * STAINES + MIDDLESEX * ENGLAND and associated companies: 
Sykes Tool Corporation Ltd, Georgetown, Ontario, Canada 
Sykes Machine & Gear Corporation, Newark, NJ, USA 
W. E. Sykes Ltd, Mascot, Sydney, Nsw, Australia 


Enter No. 963 on reply card 
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HITACHI 
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Another measure of Hitachi technology 


Two Hitachi 2,800mm (approx. 9’ 2-1/4”) Axial Flow 
Pumps were recently supplied to the Imba Drainage 
Pumping Station which constitutes the nucleus of 
a massive reclamation project in the Imbanuma 
swamp area, Chiba prefecture, Japan. 

These pumps will be driven by induction motors 
and will be operated on a unique system in that 
each pair are operated in combination, either in 
series or in parallel as required. Each pump is 
capable of handling 32,500 cu. ft/min at 8 ft lift and 
a larger amount of water at lower lifts. The pitch 


of the pump impeller can be adjusted freely 
during operation, so maintaining top efficiency 
under all conditions. 

At the start of operaiions, i.e., when the actual 
lift is zero, two pumps can drain 116,500 cu. ft/min 
and the total projected discharge for all pumps 
in this station will amount to 194,900 cu. ft/min. 
Other Hitachi equipment supplied to this project 
includes a switchboard for the whole station, 
overhead travelling cranes and other electrical 


equipment and control systems. 


itachi. Ltd. 





Tokyo Japan 
Cable Address: “HITACHY’” TOKYO 





Enter No. 971 on reply card 
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Lighting Installation in a factory built for De Havilland Propellers Ltd. 


Architect & Engineers: Munro & Partners 


A FREE LIGHTING SERVICE 


British 
Industry 
Specifies 
FALKS 


Consulting Engineers: George R. Clay, A.M.1.E.E. 
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Electrical Contractor; M. G. Bailey (North West) Limited 


FALKS, the long-established lighting 


specialists, designers and manufacturers 


of all types of fittings. 


Our expert lighting engineers based in all principal cities of the 


U.K., will without obligation, advise you on any lighting problem 
large or small and prepare lighting plans for your approval. 


Write for Industrial Lighting Catalogue 


PLANNED, EFFICIENT LIGHTING saves money all along the line 


FALKS 


FALK, STADLIL MANN & CO LTD 





91 FARRINGDON ROAD, LONDON, E.C.1. HOLborn 7654. London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.1. MAYfair 5671/2 


AP 128 
Enter No. 981 on reply card 
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BEARING RECONDITIONING 


ANY SIZE UP TO 12” SHAFT 
im two minds ? sess 








Wheatley & Whiteley 


99, Kirkstall Rd., Leeds, 3 Tel. 31122 





Enter No. 993 on reply card 














there’s only ome choice I! 


ll 
For any task requiring from 1/25th 
to 600 h.p., put both your minds at 
rest. BROOK offer a wide range 


of electric motors and good tech- ESTABLISHED 1840 
nical advice on how best to use 


tin INSULATION 


WATER GAUGES 
ETC. 














F. WIGGINS & SONS 


9-11 TREDOWN RD... SYDENHAM, S.E.26 
Tel: S¥YDenham 7660 

















MOTORS 


BRooK MoT ORS 1.7 D 
EXuddersfielia 





Enter No. 994 on reply card 
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The choice 
is often 
difficult 




















PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1 
CAN 4244/5/6 
Telegrams: ‘“‘Wilmaket, Nordo, London’ 





May we pick the winner for you... 


-When choosing between Die Castings or Hot Pressings you can count on us 
for sound, unbiased advice! We make both HOT PRESSINGS in Brass, Bronze, 
Copper or Aluminium and GRAVITY DIE CASTINGS in Brass, Bronze, or 
Aluminium. The unique experience of our organisation ... two separate yet 
inter-related operations under one roof... will ensure that your choice is correct. 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass, Bronze, Copper or Aluminium—see us first! Our Technical 
Representatives are always at your service. 


BRASS PRESSINGS (LONDON) LTD. 
He THE NON-FERROUS DIE CASTING CO. LTD. 


Non-Ferdica Works, North Circular Road, London N.W.2. Tel: GLAdstone 6377 1732A 
card Enter No. 992 on reply card Enter No. 995 on reply card 
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AND MAKING SWITCHGEAR 





You, as an engineer, know that there 
can be no sharp dividing line between 
designing and building. A good design 
incorporates experience gained in 
making, testing and installing similar 
equipment in the past. And, of course, 
it is also shaped by the experience of 
all sorts of people using the earlier 
designs under a variety of conditions 
that could not be simulated in any test 
laboratory. 

To a long-established company such 
as Crompton Parkinson this process 
of feedback of information to the de- 
signer is fundamental. It is the guiding 
factor in those details that defy speci- 
fication but which, in aggregate, have 
so profound an effect on reliability and 
performance. 
Forexample,thecomprehensive ranges 
of Crompton Parkinson oil and air- 
break switchgear have been built up as 
the direct result of 60 years’ experience 
in this field, backed by extensive de- 
velopment work in up-to-date research 
laboratories and an ASTA-approved 
testing station. 

Testing of all types of switchgear is 
carried out under conditions far more 
severe than any likely to be encoun- 
tered in service and during production, 
the performance of every unitis checked 
at all stages, up to complete assembly. 
This ensures the high standard of 
reliability and thermal and mechanical 
safety that is demanded of a ‘baianced’ 
switchgear design. 


Compton Parkinson 








Makers of Electric Motors of all kinds, A.C. and 
D.C. Generators, Switchgear, B.E.T. Trans- 
formers, Cables, Instruments, Lamps, Lighting 
Equipment, Batteries, Stud Welding Equip- 
ment, Traction Equipment, Ceiling Fans. 


CROMPTON HOUSE, ALDWYCH, LONDON, W.C2 


Enter No. 1001 on reply card 
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Roughing Train at Continuous Bar Mill 
(Photograph by Courtesy of the Park 
Gate Iron & Steel Company Ltd.) 


HOT AND COLD ROLLING MILLS 
ROLLS FOR HOT AND COLD ROLLING 
ROLL LATHES 

HOT AND COLD SHEARS 

HOT SAWS AND REELERS 


STEELWORKS PLANT AND AU XILIARIES 


THE BRIGHTSIDE FOUNDRY & ENGINEERING CO. LTD. 


GPO BOX 118 SHEFFIELD 1 


Enter No. 1011 on reply card 















LANGLEY carry steel stock 
to most specifications 

and can readily handle 
hammered or hydraulically 
pressed steel forgings from 

a few pounds to 25 tons. 


Modern heat treatment 
facilities are available to 
cover the range of forgings 
produced, and the machine 
shops can accommodate 
forgings to 26 ft. long or to 
6 ft. 6ins. maximum diameter. 


Inspection and testing 
approval —Admiralty, Lloyds, 
M.O.S., Bureau Veritas, etc. 





ecececeavecctacmmeate 
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Photograph shows 
automator armature shaft 
being planed. 


LANGLEY FORGE CO. LTD. 


LANGLEY FORGE - LANGLEY - NEAR BIRMINGHAM 
Telephone: BROadwell 1342. Grams: Langforge * Langley. 


Enter No. 1021 on reply card 
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(3 cant) CONVEYOR BELTING 


for Britain's Power Programme 


A substantial addition to power capacity 
has been completed at Portishead Power Station 
—the largest in South West England. 
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Se ae: = gm BELTS SUPPLIED 
as EOE a epee Oe, eet = BY NORTH BRITISH 


Illustrated here are some 
of the 36” and 42” wide 
U.S. ‘GIANT’ belts which 
feed coal at 400 tons 
per hour from wharf-side 
to stock pile or boiler 
bunkers. Joints were 
vulcanised in situ by one 
of our mobile crews. 
They are shown here 
closing the press 


on number 3 conveyor. 


Photographs by courtesy of 
Spencer(Melksham)Ltd.andtheC.£.G.B. 


EE ra HH BH HEH 


Please write for full details. Our experts are always available i € 4 e KK hw io ie [<4 r 


to help you with your particular conveying problems. 
PY y ying Pp Home: The North British Rubber Company Limited. 
Export: U.S. Rubber International (Great Britain) Ltd. 


The world’s largest manufacturer of industrial rubber products. 62/64 HORSEFERRY ROAD, LONDON, S.W.! 


Famous for: Conveyor Belting « Oil, Air and Water Hose * PowerGrip Timing Belts - Dock Fenders * Expansion Joints 


| ABBey 5611 


Enter No. 1031 on reply card 
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ocus on 
Falmouth 


A new Falmouth landmark visible from far at sea is this 247 ft. 
high Stothert & Pitt crane built for Messrs. Silley, Cox & Co. 
Ltd. It is one of the largest balanced rope level-luffing cranes 
in the country and can lift up to 61 tons at 105 feet radius. 
Ward Leonard hoist drive ensures precise control on both 
main and auxiliary hooks. 

The 175 ft. maximum working radius enables 12-ton loads to 
be picked up from the far side of the new Queen Elizabeth Dry 
Dock which accommodates vessels up to 85,000 tons. 

For a hundred years the name “‘ Stothert & Pitt”? has been 
linked with all that is best in crane design—a reputation to 
which this crane at one of Britain’s most modern dry docks 
adds fresh lustre. 


C 
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STOTHERT & PITT LIMITED 
ENGINEERS : BATH : ENGLAND 

London Office: 38 Victoria Street, S.W.1 

Midlands Office: Gt. Western Bldgs., 6 Livery Street, Birmingham 3 


THE ENGINEER 


sP108 
Enter No. 1041 on reply card 








T! 





THE ENGINEER May 27, 1960 105 















































Castings 
like this 


Eccentric as a gear often has to be, yet of 
engaging quality. It’s a casting with a fine 
finish. Ready for a hard, working life. 
Typical of Vickers’ high quality steel and 
iron castings in all grades of Bss 592, BSS 1456, 
BSS 1760 and BSS 1452. 

A good industrial risk — as Insurance men 
would say. Proof of which is given by radio- 
graph or other non-destructive examination if 
asked for. 

FOR YOUR NEXT PROJECT 
Talk over your requirements with Vickers at 
the planning stage. 


Castings by VIGEKEER 


Vickers-Armstrongs (Engineers) Limited 





FORGE AND FOUNDRY DEPARTMENT ELSWICK WORKS) NEWCASTLE UPON TYNE PHONE NEWCASTLE 33101! 





TGA ENGIB 


Enter No. 1051 on reply card 
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OVERHEAD CRANES FOR INDUSTRY 





.DERSLUNG 


CRANE 





[2] FULLY ROTATING 










SPECIAL 
SERVICE 





ROHITEGTS = 





This specially designed Electric ae ee A j 
Overhead Travelling Crane has an ve ; Fe eee 
underslung jib which revolves 

in a complete circle, thus giving 
maximum hook coverage over the 





floor area, and also enabling a 
loads to be transferred to adjacent : 

bays. The positioning of the : : eh 

controls gives the operator an on oe 
excellent view of the load. | 2a Architects and Planning 
This crane is another example of he hee : ; . ; 

the flexibility of our design. _.. Engineers who are contemplating 


| the incorporation of overhead 
 eranes in new buildings or 
extensions are invited to write 
for our Table of Clearances, 


\ oe a Weights, Wheel Loads, etc., for cs? 
‘cat! y, Standard E.0.T. Cranes. Advice on 


CRANES all lifting problems gladly 
ios eemeaieiineteneaaeaaiaatn : supplied by our technical staff 


JOHN SMITH (KEIGHLEY) LTD SGV eg when ee is 
__without obligation. 


call in John Smiths ! 


i When you have a lifting problem— ‘ 








P.O. BOX 21 - THE CRANE WORKS - KEIGHLEY - YORKS. 
Telephone: Keighley 5311 (4 lines) Telegrams: Cranes, Keighley 





London Office: Southern Counties Office: f lig? 
Buckingham House, 19-21 Palace St. Brettenham House, sare si testy ow Neha, a Bg LE A aC 
Westminster, London, S.W.1. Lancaster Place, LondonW.C,2 | ae Sep ais oS sigeaea LOND ey Be gee 


Enter No. 1061 on reply card 
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LEARN HOW TO— 
SPECIFY 
TEST 


USE 


SHERARDIZING 





ZINC ALLOY RUST PROOFING Co. Ltd. 


SHAKESPEARE STREET WOLVERHAMPTON And at LONDON and ROCHDALE 
Telephone: Wolverhampton 27531 (5 lines) 











Enter No. 1071 on reply card 
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SQ = fabrication and erection of structural 
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steelwork means anything—it means you can 
place this work in our hands knowing it 
will progress smoothly to completion. Large 
job or small, we have the resources to 
handle all your needs. We welcome the 
opportunity of serving you. 


ac alee . WIWORTIN 


Ht Ff -£ 0 


SMuctiral Engineers 


ESTABLISHED 1867 








WALKER BROS. LTD. WALSALL, STAFFS Telephone: WALSALL 3136 


i LONDON OFFICE: 66, VICTORIA STREET, S.W.1 Telephone: ViCtoria 3926 
Enter No. 1072 on reply card 
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MOTORISED VALVES 
H.P. SINTERED METAL FILTERS 
POWDER FLUIDIZING VESSELS 
STRAINERS - DUAL STRAINERS 
OILY WATER SEPARATORS 
HAND PUMPS ( staINLEss sTEEL ) 
SPECIAL PURPOSE PLANT 

















v 


GAS - OIL * CHEMICAL 
AND NUCLEAR ENERGY 
INDUSTRIES 


We welcome your enquiries for the above products, and 
also for items to customer’s own design and specification 





~ 








a 











FIRTOP WORKS. STOKE HEATH, 
BROMSGROVE. YYORCS. 
Ted: BROMSGROVE 3246,'7'8 


G&A. FIRKINS LD. 
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‘+m midgets to 





we know 
a lot about 
gears 


Spurs, Worms, Helicals, Spirals... 
in facet, all shapes and sizes up to 
10 ft. diameter. 


Ask for details about complete 
supply or for teeth cutting only. 





Enter No. 1081 on reply card 








err 
eset 


GANTRIES 


AND LIFTING GEAR 
with ELECTRIC or 
HAND BLOCKS 



















LLENGC 


(ENGINEERS) LTD. 
SPENCER BRIDGE WORKS 


*Phone: 5971'4 NORTHAMPTON 











Enter No. 1082 on reply card 


SPUR GEARS 

SPIRALS 

SINGLE AND DOUBLE 
HELICALS 

BEVELS (STRAIGHT AND 
SPIRAL) 

WORM GEARS 
INTERNALS 

RACKS, ETC. 


arlow and 


hidlaw Ltd 
GEAR SPECIALISTS 





MANCHESTER 6. 


BGI Telephone: PENDLETON 2285 (5 lines) 








THE ENGINEER 


GIANTS 


Machine cut gears by 


PENDLETON GEAR WORKS 


Enter No. 1083 on reply card 
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300/200 ampere AC/DC type-B 


single-operator welding generator set 


with concentric dual control 





r\ 


Reyrolle 


HEBBURN~ °° COUNTY DURHAM ° ENGLAND 


Enter No. 1091 on reply card 
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We’re putting 


our cards 








on the table 


Our “‘ace’’ is the largest Flash Welder in Europe, so we believe, for this type of 
work, enabling jobs hitherto considered impracticable to be flash welded. 


WELDING CAPACITY IN SOLID SECTIONS 


Mild Steel up to 15 sq. ins. cross sectional area. 
, Stainless and Heat Resisting Steels up to 7 sq. ins. cross sectional area. 
Flash Welding by Reynolds gives ore up to 6 sq. ins. cross sectional area. 
complete uniformity of weld quality up to 54 sq. ins. cross sectional area. 
; **Nimonic”’ up to 34 sq. ins. cross sectional area. 

and accurate tolerances which a ae ; 
Nimonic ’’ 90 up to 2 sq. ins. cross sectional area. 
minimise machining and improve yield. 


"Tahatle) hoy: 


FLASH W ELDIN GS | REYNOLDS TUBE CO LTD - TYSELEY ~- BIRMINGHAM 11 ® E.14 


Enter No. 1101 on reply card 


Welding capacity in Steel Tubes of diameters up to 6} ins. and cross section areas 
of 8 sq. ins. maximum. 





Ask REYNOLDS Technical Staff to advise on YOUR products. 
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: * Have high starting torque 
* Can be stalled without damage to the motor 
* Have infinite speed control characteristics $= #§§ =« & 
%* Can be remotely controlled without loss of sensitivity a 
% Will work in dusty, damp or corrosive atmospheres es 
% Gan be instantly & continuously reversed ie 
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MANUFACTURED IN A WIDE RANGE UP TO 10 H.P. BY Hee 


PNEUMATIC ENGINEERING CO. LTD. 
ASHTON ROAD - HAROLD HILL - ROMFORD - ESSEX 
Telephone: INGREBOURNE 43851/5 
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Beaver pre-loaded ball screws, up to 957 efficient, 
operate at-52 C to over 400 C with no backlash... 





aN 









































Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90% 
and they can operate within a temperature range of —52° C to 
400° C without lubrication, and up to 170° C when lubricated. 


Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trans- 
mission efficiency. They reduce the power required for actuation 
by as much as 80%, when converting rotary drive into linear 
output or force input into torque output. By eliminating back- 
lash, with pre-loading, they give precise control over very small 
increments of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they ‘provide a 
predictable operating life which is much longer, require much 
less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 
reversible or with controlled ‘‘no-back,” with multiple or single 


I im 








WN 


NS 


ICC RPIASC ATVAAIS 
NEERING ADVANCE 


SIDDELEY 


circuits. Beaver pre-loaded ball screws have been proved as the 
most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in- 
dustry. They have been designed already with rated operating 
load capacities of 370,000 lb (825,000 lb maximum static load) 
but the maximum potential operating load is, in most cases, 
limited only by the requirement. 





Bristol Siddeley Beaver ball splines have been developed 
to eliminate the disadvantages of conventional splines. The 
designs are very effective in minimising friction, particularly 
when high torsional and bending loads are imposed during 
linear movement. 











* Complete technical and manufacturing co-operation with Beaver Precision 
Products Inc, Detroit. 


For further information please write to: 
J.B. STARKY, SALES MANAGER (BEAVER PRODUCTS DIVISION), BRISTOL 
SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND. 


BRISTOL SIDDELEY ENGINES LIMITED 


Enter No. 1111 on reply card 
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FABRICATION - ERECTION - DESIGN - FABRICATION - ERECTION - DESIGN - FABRICATION - ERECTION - DESIGN - FABRICATION 


¢ DESIGN 


The Portal Roof... 


- NOI1934u3 - 





DESIGN - FABRICATION - ERECTION 





_ modern construction for the modern factory.... 


Ever in the forefront of modern development, Lambhill 
show this example of a welded Portal Roof—a twin— 
span construction with spans measuring 70 ft. by 500 ft. 
giving maximum unobstructed headroom. There are no. 
members below the rafter line to accumulate-dust and 
dirt; the construction permits easy complete insulation. , 
Maintenance costs are low. 


NOILD44S - NOLLVOINGV4 - NDISIG 





DESIGN - FABRICATION « ERECTION 





LAM BHILL 


IRONWORKS LIMITED 


HEAD OFFICE: LAMBHILL, GLASGOW. N.2. 
Telephone : POSSIL 8386/7/8 Telegrams: “ERECTIONS” Glasgow 
ALSO AT: LONDON NEWCASTLE AND SHEFFIELD 





NO1LLD34uS - NOILYDINGV4 - NDISAG 





Enter No. 1121 on reply card 
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Newall 
Torshear 


*TORSHEAR” Brochure available on application 


NEWALLASTIC STRUCTURAL BOLTS 
can be tightened to their ultimate tensile 
stress with an adequate margin of safety, 
thus enabiing designers to make the fullest 
use of bolting when designing steel 
structures. 


NEWALL TORSHEAR BOLTS used 
with the special Torshear air-iool provide | 


. 





























automatically controlled tightening governed 
by the shearing of the extension on the bolt. 


A.P Newall 


Si ela ci ail a SS AN D ORE © Vee, ee > ae ee Te 


POSSILPARK. : GLASGOW N.2. 
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OIL INDUSTRY 


a=———— 





— —— 
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S) ome ome wii! 


@ INFINITELY VARIABLE SPEED Wit 

@ REDUCES POWER CONSUMPTION the 

@ ELIMINATES THROTTLE LOSSES cha 

@ AVOIDS EXCESS PRESSURES = 

@ IMPROVES FLEXIBILITY OF OPERATION og 
Range covers 2 to 20,000 h.p. 

VULCAN - SINCLAIR 





luidrive »/ 





Latest pump house of London & Thames 
Haven Oil Wharves, Ltd., Thames Haven 
installation, with Vulcan-Sinclair scoop- 
control fluid couplings driving 250 h.p. 
Hayward-Tyler loading pumps. 





Telephone: ISLEWORTH 1121 (6 lines) 





FOR FLOW CONTROL 





FLUIDRIVE ENGINEERING COMPANY LTD. 


Fluidrive Works, Worton Road, Isleworth, Middx. 


Mult 
Cata 
react 


Telex ; 24107 


Enter No. 1141 on reply card 
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THE 


7 A 
EVERTITE 


Locknut 





AS USED IN MODERN BRIDGE BUILDING 


Matetsi Bridge built by Messrs. 
Dorman Long (Africa) Ltd. No 
less than 10,000 3” Evertite Lock- 
nuts were used exclusively 
throughout the construction of 
this important work. 


Available from ¥%* dia. up in 
Ferrous metals and from }” dia. 
in non-ferrous metals. 


ARE YOU MAKING BEST USE OF 
VIBRATION ? 


With EVERTITE Locknuts, the most severe vibration only 
serves to tighten the grip of the nut. Simply tightening 
the nut in the usual way causes it to lock, and the EVER- 
TITE cannot work loose until removed by a spanner. 
Chosen by Engineers for bridge building and many other 
applications in the Engineering Industry, EVERTITE Lock- 
nuts can be used indefinitely without loss of efficiency. 
Write for free sample and literature. 





NUTS & cial (DARLASTON) nes 





FOSTER STREET DARLASTON _ STAFFS 
TEL: JAMES BRIDGE 2163/4 ial ‘“INUTS” DARLASTON 


Enter No. 1151 on reply card 


B Ww LL for dust extraction and industrial drying... 


Trade Mark We design and supply complete dust separation 












plants incorporating Buell high-efficiency cyclones 
(Van Tongeren System). Also complete installation 
for the economical and efficient drying of material, 


Multi-stage collector for 
Catalyst dust in fluidised bed 
reactor. 


incorporating Buell (Biittner) Rotary Drum or 
‘Turbo’ Tray Dryers. Full information in our leaflets - 
“Drying Equipment” and “‘Dust Collection”. 





An installation of Buell Turbo Dryers supplied to the plastics industry 


BUELL LIMITED 


(A subsidiary of Edgar Allen & Co. Limited) 


THREE ST. JAMES’S SQUARE * LONDON S.W.1 


Telegrams: Allentare, Piccy, London Telephone: Trafalgar 2528 (3 lines) 
BS 


Enter No. 1152 on reply card 











PUBLIC APPOINTMENTS - SITUATIONS VACANT :- 
PATENTS - 


Lineage Rate. 4/6 per line of approximately 6 words. 
There are reduced rates (i.e., not on a pro rata basis) for advertisements of j-page (12 column inches) and upwards, e.g., j-page £29 10s. 


TENDERS - 
MISCELLANEOUS - 


Minimum 18/-. 


EDUCATIONAL - 
AGENCIES - 
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CLASSIFIED ADVERTISEMENTS 


DIRECTORS - 


BUSINESSES and PREMISES - BUSINESS OPPORTUNITIES 
PARTNERSHIPS 


Inch Rate. 54/- per single column inch and pro rata. 12 lines to 1 inch. 


4-page £54. Full page £100. 


FOR SALE - MACHINERY, etc., WANTED - AUCTION SALES - SITUATIONS WANTED + SUB-CONTRACTING * DESIGN SERVICES + FOR HIRE 


Lineage Rate. 4/— per line of approximately 6 words.. 


Minimum 16/-. 


Inch Rate. 48/- per single column inch and pro rata. 


12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., d-page £25 10s. 4-page £48. Full page £90. 





Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a }-page (12 column inches). 
Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 2/- which includes forwarding of replies. 


Copy Dates. Tuesday for publication on Friday same week. 


If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 


Advertisements for publication should be addressed to :—~Classified Advertisement Dept., ‘“‘ THE ENGINEER,”’ 28 Essex Street, Strand, London, W.C.2 
Urgent advertisements may be telephoned to CENtral 6565. 





at the above-named Technical Col 


PUBLIC APPOINTMENTS 





CARMARTHENSHIRE EDUCATION 
COMMITTEE 





AMMANFORD TECHNICAL COLLEGE 





DEPARTMENT OF ENGINEERING AND 
MINING 





LECTURER 





Applications are invited for the post of full-time 
LECTURER IN BLECTRICAL. ENGINEERING 
lege. 

a dates should be Graduates in Electrical 

g, with suitable industrial experience. 
Teaching experience | » a Technical College will be an 


Salary in acco sanordanes with the Burnham Further 
Education Report, 1959 (£1370 to £1550), for 
Lecturers. 

Duties to commence on Ist September, 1960, or 
as soon as possible. 

Application .— which must be returned not 
later than 11th June, 1960, may be obtained from 
the undersigned on sacsips of a stamped, 


PUBLIC APPOINTMENTS 


UNIVERSITY OF 
NEW SOUTH WALES 





AUSTRALIA 





VACANCY FOR PROFESSOR OF 
MECHANICAL ENGINEERING 





The University invites applications for appoint- 
ment to a newly created CHAIR OF MECHAN. 
ICAL ENGINEERING in _ the SCHOOL 

MECHANICAL BNOIN EERING. 


Salary will be £A4250 per annum. 
past meteenarens staff comprises the 
Head o Professor A. H. Willis, a 
Research Professor a two Associate Professors. 

The successful ye will be expected to take 
the administration and develop- 
hool and to promote research and 
Post-graduate study in his chosen field. 

The University will commence, in 1961, new build- 
ings for the School of Mechanical Engineering at 
Kensington which should permit a large expansion 
in doth its teaching and research activities. 





envelope. 
IORWERTH HOWELLS, 
Director of Education. 
County Education Offices, 
County Hall, 
Carmarthen. E9864 





UNIVERSITY OF NATAL 





DEPARTMENT OF MECHANICAL 
ENGINEERING 





SENIOR LECTURER OR LECTURER IN 
MECHANICAL ENGINEERING 





Applications are invited from suitabl; 

rsons for a ROR LECT to the post of SENIOR 

ECTURE CTURER IN MECHANICAL 
ENGINEERIN 


salary rit od attached to = post are : Senior 
Lecturer £1590 by £60 to £2070 per annum ; Lec- 
turer £1170 by £60 to £1650 per annum. The 

commencing notch on the above salary scales will 
be dependent on the qualifications and/or experience 
of the successful candidate. 

Application forms and further particulars of the 
posf, including commencing dates, &c., are obtain- 
able from the Secretary, Association of Universities 
of the British Commonwealth, 36, Gordon Square, 
London, W.C.1, 

Ageeratons, close, in South Africa and London, 
on 30th June, 1960. E9910 


UNIVERSITY OF LEEDS 


qualified 








DEPARTMENT OF ELECTRICAL 
ENGINEERING 





LECTURER 





Applications are invited for appointment as 
LECTURER in the Department of Electrical 
Engineering. Candidates should have good aca- 
demic qualifications and industrial or other experi- 
ence in electric power gerne > electrical machines 
electrical measurements, or control en 
Salary on the scale £1050 by £50 to £1 
to £1850 (efficiency bar probably at £1550) a 
according to age, a ualifications and experience. 

Applications (three copies) together with the 
names of three referees should reach the Registrar, 
The University, Leeds, 2 (from whom further par- 
+ ga may be obtained) not later than ie 





WOOLWICH POLYTECHNIC, 





LONDON, S.E.i8 





LECTURER 





Applications are invited for a LECTURER able 
to o + aa Engineering subjects up to final year 


de 

w Salary 2 £1370 to £1550, plus London Allowance 
cL and application form from Ome to 

the Governors, to be returned by 10th June, 1960. 


to satisfactory medical examination, 
Professors will be eligible to join the Superannua- 
tion Fund which provides a maximum pension of 
£A2184 per annum. 

Professors are eligible for six months’ study leave 
on full salary after three years of service, or twelve 
months after six years of service. Subject to the 
consent of the Council of the University, Professors 
may engage in a limited amount of higher consulta- 
tive work. With the approval of the University and 
its bankers, a men may be assisted by loans 
to purchase a hom: 

First class ship _ to Sydney of appointee and 
his family will be paid. 

The University reserves the right to fill the Chair 
by_invitation. 

Four copies of applications, together with the 
names of three referees and a copy of a recent 
photograph, should be lodged with the Agent 
General for New South Wales, 56-57, Strand, 
London, W.C.2, and a copy forwarded in an envelope 
marked “ University Appointment ”’ to the Bursar, 
The nag of New South Wales, Box 1, Post 
Office, Kensington, New South Wales, Australia, 
not hy than 30th June, 1960. E9954 





BUCKINGHAMSHIRE EDUCATION 
COMMITTEE 





CHESHAM TECHNICAL INSTITUTE 





(Organising Master: S. E. CHAPMAN, B.Sc.) 





GRADE “B” ASSISTANT 





Required for September, 1960, GRADE “B” 
ASSISTANT to develop Machine Shop Engineering 
course to Intermediate Standard and to assist with 
some Motor Vehicle work. Candidates should 
have a Higher National Certificate. 

Salary will be on the scale £700 to £1150 per 
annum with additions for qualifications and train- 
ing, and with increments on the scale for previous 
teaching and industrial experience where appropriate. 

Application forms and further particulars may 
be obtained by forwarding a stamped, addressed 
envelope to the Organising Master at Whitehill, 
Chesham, to whom completed application forms 
should be returned as soon as possible. E9956 





UNIVERSITY OF DURHAM 





KING’S COLLEGE, 
NEWCASTLE UPON TYNE, | 





LECTURER 





The Council of LECTURE Coles invite applications 
for the post of LE in HYDRAULICS 
AND HYDROLOGY in — Department of Civil 
eering. 
© commencing salary will be determined at 
suitable point on the Lecturers’ Scale (£1050 A 
£1850 per annum) in accordance with the qualifica- 
tions and experience of the successful applicant. 
Family Allowance and F.S.S.U. 
Applications (12 copies) includin; 
addresses of three rees, should submitted not 
later than 20th June, 1960, to the Registrar of "8 
College from whom further particulars may 
obtained. E9951 


the names and 


PUBLIC APPOINTMENTS 
MIDDLESEX COUNTY COUNCIL 





HENDON TECHNICAL COLLEGE 





THE BURROUGHS, HENDON, N.W.4. 





HEAD OF THE MECHANICAL 
ENGINEERING DEPARTMENT—GRADE V 





Applications are invited for the post of HEAD 
OF THE MECHANICAL ENGINEERING 
DEPARTMENT—GRADE V. 

The department Provides a wide range of courses 
incheding” “*Sandwich’’ courses at the Higher 
National Diploma level and has facilities for research. 

Applicants for the post should have high academic 
qualifications. They should also have both industrial 


and teac' experience and they must be Corporate 
Members of the ee of Mechanical Engineers. 
Salary : £2100 by £50 to £2250 


London “‘ Area ’’ pad is payable in addition. 

Application forms and further detailed informa- 
tion may be obtained (s.a.e.) from the Chief Educa- 
tion Officer (F.1), Middlesex County Council, 10, 
Great George Street, Westminster, London, S. Ww. i 
to whom completed application forms should be 
returned within 14 days of the appearance of this 


advertisement. 
Cc. E. GURR, M.Sc., Ph.D., 
E9952 Secretary to the Education Committee. 


AIR MINISTRY 








ASSISTANT CIVIL ENGINEER 





Air Ministry requires ASSISTANT CIVIL 
ENGINEERS for engineering and administrative 
work on construction and maintenance of civil 
engineering and building projects (covering barracks, 
workshops, runways, roads, water supply, sewerage, 
drainage works, &c.) on R.A.F. and Civil Aviation 


Stations. 

ee ty alary : (According to age) £805 (at age 
25) to £1095 (at age 3, thereafter rising annually to 
£1260, with increase for London and decrease for 
country districts. Additional increase of £75 per 
annum (within maximum of scale) after two years’ 
approved rie. subject to age then being 27 or 
over and Corporate Membership of Institution of 
Civil Engineers being held. Good opportunities for 
acquiring experience overseas with appropriate 
allowances of up to £1500 per annum in addition to 
salary. Appointments long-term with good prospects 
of pensionable positions and promotion. Five-day 
week, paid ot leave on rising scale, initially 
4 weeks and 2 days 

alifications : A.M.I.C.E. or Sections I and II 

of titution of Civil Engineers or B.Sc. (En g.) 
and in addition have had at least 2 years’ civil 
engineering experience on staff of Government 
Department, Local Authority or firm of Consulting 

gineers or Contractors of good standing. Natural 
born British subjects. 

Forms from Ministry of Labour, Technical and 
Scientific Register (K), ‘eies King Street, London, 
S.W.1, quoting E 184/ E9607 








ROAD RESEARCH LABORATORY 
(D.S.1.R.) 
HARMONDSWORTH, MIDDLESEX 





CIVIL ENGINEERS, PHYSICISTS, 
MATHEMATICIANS, STATISTICIANS 





Road Fessoech woh Lobacatiey .S.1.R.), Harmonds- 
worth, Mid uires CIVIL ENGINEERS, 
PHY: YSICISTS: oeMAT MATICIANS, _STATIS- 

TICIANS in the Senior Scientific/Scientific Officer 

ades for wore, | Tropical Section of R.R.L., as 

ollows: (a) Civil gineers and Phy "for 
work on problems of soil mechanics, road construc- 
tion and maintenance in overseas territories ; 
(b) Civil E ers, Mathematicians and Statis- 
ticians for work on road traffic and transport, and on 
road eg | problems of overseas territories. Work 
Road Research Laboratory at Harmonds- 

worth, a involves regular visits to overseas 
tories, with, in some cases, postings to overseas 
territories for periods of 1-2 a yeas on specific projects. 
lifications : Ist or 2nd Class Honours Degree. 

At least 3 years post-graduate experience req 
for S.S.O. (Minimum age 26). Starting salaries with 
range S.S.O. £1233 to £1 ; S.O. £655 to £1150. 
Normal prospects of promotion to Principal Scientific 
Officer in mid-thirties (range up to £2120) with 
possibilities of higher posts. Five-day week. 
Applications from overseas candidates will be 
considered. Forms from Ministry of Pe 





Technical and Scientific Register (K), King 
Street, London, S.W.1, quoting E.450/9A. Gorse 


PUBLIC APPOINTMENTS 


THURROCK URBAN DISTRICT 
COUNCIL 





(ENGINEER AND SURVEYOR’S 
DEPARTMENT) 





APPOINTMENTS 





Invite applications for the following established 
appointments with an authority of 107,000 popula- 
tion engaged in a large ane » arse programme of 
es oa SSISEANT ENG 

ANT ENGINEERS (A.P.T. IV: 
£1065 to to £1220 p.a.) 

Experience in design and construction of roads 
and bridges and/or sewerage and sewage disposal. 

ONE ASSISTANT ENGINEER (Special Grade : 
£785 to £1070 p.a.). 

Experience in design and construction of roads 
and sewers. 

FOUR ENGINEERING ASSISTANTS (A.P.T. 
I/II : £610 to £880 p.a.). 

Previous experience in the Office of a Municipal 
or Consulting Engineer. 

The Assistant Engineers should be qualified by 
the examination of the Institutions of Municipal or 
Civil Engineers and for these appointments the 
Council may consider housing accommodation if 
required by the successful candidates should they 
live more than 20 miles from Thurrock. 

Applications, suitably endorsed, stating age, 
ene. experience, and quoting two referees, 

ould reach the paaertignet by not later than 
Tuesday, 7th June, 1960. 

Canvassing disqualifies. Relationship with Mem- 
bers or Senior Officers of the Council must be 
disclosed. 


Council Offices, OLE, 
Grays, Essex. Clerk of ‘the TS Council. 
E9958 





CITY OF SHEFFIELD— 
WATERWORKS UNDERTAKING 





YORKSHIRE DERWENT SCHEME 





APPOINTMENTS 





SENIOR ASSISTANT ENGINEERS—A.P.T. 
Grade V (£1220 to £1375),—2 vacancies. 

ASSISTANT ENGINEERS—A.P.T. Grade IV 
(£1065 to £1220)—4 vacancies. 


Applications are invited from Chartered Engineers 
for these appointments, which will be subject to 
National Joint Council conditions as applied by the 
City Council, and to the passing of a medical exami- 
nation. 

Commencing salary within the grade according to 
qualifications and experience. Consideration 
be given if required to assistance with housing 
accommodation and removal expenses in suitable 


cases. 
Candidates should preferably havehad experience of 
the design and omen of such civil engineering 
works as are comprised by major schemes of water 
supply. Further details of the Yorkshire be 
Scheme, and of these appointments can be obt 
from idwin, Esq., -LC.E., General 
Manager and Engineer, Sheffield Corporation 
Waterworks, Town Hall, Sheffield, 1 
Applications endorsed with the ‘tite of the post 
spenes for are to be forwarded to the undersi 

by 2nd June, 1960, stating age, qualifications, past 
and present appointments (with dates and salaries), 
details of relevant experience and schemes enga: 
upon, together with the names of i seterene. 


HEYS, 
Town Clerk. 
Town Hall, 
Sheffield, 1. E9202 





RIVER DOVE WATER BOARD 





ASSISTANT CIVIL ENGINEER 





An excellent opportunity for interesting civil 
engineering work exists for qualified Engineers with 
experience in reinforced concrete design one con 
struction and some other waterworks experien 

Salary offered in the A.P.T. Scale IV, £1065- 
£1220. General conditions of service will apply, 
the post is superannuable and subject to 
examination. 

Applications should be sent to Baginest and 
Chief Executive, River Dove Water Board, Bowling 
Geoeo Street, Leicester, by Thursday, 9th ee . 
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PUBLIC APPOINTMENTS 


KINGSTON GROUP HOSPITAL 
MANAGEMENT COMMITTEE 





ROYAL HOSPITAL, RICHMOND 





ASSISTANT ENGINEER 





Applications are invited for the appointment of 
an ASSISTANT ENGINEER at the Royal Hospital, 
Richmond, from candidates who have completed 
an apprenticeship in mechanical engineering, and 

erably have had experience in hospital engineer- 
Ordinary National Certificate in Mechanical 
Engineering desirable. Good residential quarters 
available, for which a deduction of pcg angeomren'f 
£84 per annum will be made (inclusive of hot water). 
Details of accommodation are available on request. 
Pensionable appointment. Salary scale £605 by 
£25 (4) by £30 (1) to £735 per annum, plus London 
Weighting (commencing point according to previous 
experience). Apply with details of age, qualifica- 
tions and previous experience, with names of two 
referees, to Group Secretary, Kingston Group 
Hospital Management Committee, 35, mbe 
Road, Kingston upon Thames, Surrey. E9957 





CENTRAL ELECTRICITY 
GENERATING BOARD 





ASSISTANT WORKSHOP SUPERVISOR 
is required in the Central Workshops at the 
Research Laboratories, Leatherhead, Surrey. 

The workshops comprise machining, fitting, 
electronic and woodworking shops for the 
manufacture of prototype apparatus, test rigs 
and equipment for the Laboratories. 

Candidates, preferably 30-40 years of age and 
holding a H.N.C. in Mechanical Engineering, 
must have first class experience in the workshop 
practice and manufacturing methods necessary 
for this class of work, and the ability to organise 
and control labour and negotiate with outside 
contractors. 

Salary within the range £850—-£1025 p.a. 

Applications, stating age, qualifications, 
experience, present position and salary, to the 
Personnel Officer, 24-30, Holborn, London, 
E.C.1, by 13th June. Envelopes are to be 
marked ‘* Confidential Ref. ENR./197.” 

E9922 a 





GOVERNMENT OF ADEN 





PUBLIC WORKS DEPARTMENT 





ELECTRICAL AND MECHANICAL 
ENGINEER 





To take charge of the Electrical and Mechanical 
branches of the Department, and to advise the 
Director of Public Works on technical matters in 
those spheres. Saar 

Contract appointment. Salary within range 
£1232-£2004. Gratuity. Free passages. Furnished 
warters at moderate rent. Children’s allowances. 
nscons home leave. Candidates must be either 
A.M.I.Mech.E. or A.M.I.E.E. with 10 years, exten- 
sive experience in Electrical and Mechanical Engin- 
eering. 

Write Director of Recruitment, Colonial Office, 
London, S.W.1, giving full names, age, qualifications 
and experience, quoting BCD att 





MARSTON GREEN MATERNITY 
HOSPITAL 


BERWICKS LANE, MARSTON GREEN, 
NEAR BIRMINGHAM 








ASSISTANT ENGINEER 





ASSISTANT ENGINEER required. Applicants 
must have completed an Apprenticeship in mechanical 
engineering and have sound knowledge of the prin- 
ciples and practice of hospital boiler plant, engin- 
eering and electrical services generally. Preference 
will be given to candidate who has studied for the 
ordinary National Certificate or its equivalent. 
Salary £570 rising to £700 p.a. Post permanent and 
superannuable. Applications, giving full details and 
namin, f 3 referees to Hospital Secretary, not later 
than 2ist June, 1960. E9949 


PUBLIC APPOINTMENTS 





SLOUGH CORPORATION 
BRIDGE CONSTRUCTION PROGRAMME 


The Corporation has a lengthy programme of Bridge schemes and a vacancy arises in the 
Borough Engineer’s Department for an 


ASSISTANT ENGINEER 


to specialise in the design work involved. 


The type of applicant sought (and to whom the vacancy is likely to be most attractive), is one 
in the 35 to 45 age-group who, having obtained varied experience by periodic change of post at 
home or abroad, now desires to settle in a permanent position. 


This vacancy offers the prospect of continuing employment on an interesting programme of 
schemes, varying widely in size and type, together with the advantages of a Public Service Appoint- 
ment, provision of living accommodation, a five-day week and a superannuation scheme. 


The post is an established one and the salary will be fixed within the range £1275 to £1375 per 


annum. 


Engineers (suitably qualified and experienced) who may be interested in this vacancy are asked 
Engineer, Town Hall, Slough, who will be pleased to send them infor- 
mation in regard to the programme, the department and the town and district. 


to write to the Borough 


E9934 











HOSPITAL DESIGN ENGINEERS 





EXPANSION OF BUILDING PROGRAMME 





NORTH WEST METROPOLITAN 
REGIONAL HOSPITAL BOARD 


PROFESSIONAL ENGINEERS required for the staff of the Regional 
Engineer, James Galloway, M.I.Mech.E., M.I.E.E., M.I.H.V.E. 


The posts are permanent and pensionable and offer considerable career 
prospects owing to the vast expansion of the hospital building programme. 
Those appointed will be members of a team designing the engineering services 
for new hospitals, extensions, etc.; they will work under the general control of 
an experienced professional engineer, but they will themselves be responsible for 
the design and management of individual schemes. 
nature and extremely interesting and offers a challenge to the engineer who wants 


more than the usual run of job. 


Applicants should be A.M.I.Mech.E., or A.M.I.E.E., or A.M.I.H.V.E., but 
graduate members of these Institutions will be accepted provided that in the 
case of the Institution of Heating and Ventilating Engineers they have passed 
Sections A and B of the Institution examination. 


SALARIES will be within the range of £910 to £1600 plus £40-£50 London 
Weighting. The minimum point of entry for Corporate Members of the major 
institutions is £1160 plus £50 London Weighting. A bar exists at £1400 plus 
A.M.I.Mech.E. or A.M.IE.E., and 
graduates do not proceed beyond £1205 plus £50 until they have obtained 
Corporate Membership when continuance up the scale is automatic. 

It is expected that these posts will be accepted by the professional institutions 
as leading to Corporate Membership provided other conditions have been 
fulfilled. A scheme for study leave is in process of inauguration. 

APPLY, stating age, qualifications (with dates) and experience, with names 


the Secretary, North West Metropolitan Regional Hospital 
Board, 40 Eastbourne Terrace, London, W.2, quoting reference 823. 


by telephone or visit by appointment to the Board’s headquarters offices would be 


£50 beyond which it is necessary to be 


of two referees, to 


welcome. Tel. AMBassador 8011, Ext. 330. 


The work is complex in 


Enquiries 


E9896 








Manchester Regional Hospital Board 
Architectural, Surveying and Engineering Staff 


A substantial expansion of the hospital capital building programme offers valuable opportunities 
to ambitious Architects, Surveyors and Engineers. Vacancies exist in the following posts:— 








| TENDERS 








IRRIGATION AND WATER 
SUPPLY COMMISSION 





QUEENSLAND 





TENDERS are invited for the MANUFACTURE, 


117 
TENDERS 





MINISTRY OF TRANSPORT 


THE DARTFORD TUNNEL— 
KENT APPROACH 


The Minister of Transport invites TENDERS for 
the following works comprised in the Kent Approach 
to the Dartford Tunnel. 

(1) The Construction of about 3000 yards of 
Dual Carriageway, with a Cycle Track, Footways 
and reserves, including Reinforced Concrete Under- 
pass Bridges, a Cyclist Subway, Concrete-encased 
steel girder Bridges, with Reinforced Concrete 
Decks, over the railway, a Toll Plaza and Piled 
Comnegrrase. 

(2) Works of Sewerage and Drainage, including 
about 1100 yards of Sewers, a Sewage Pumping 
Station and Road —-. installations. 

(3) Earthworks, including about 330,000 cubic 
yards of open excavation and the construction of 
floodbanks ; and other ancillary works. 

Copies of the contract documents may be obtained 
from the Consulting Engineers, Messrs. Mott, Hay 
& Anderson, 9, Iddlesleigh House, Caxton Street, 
Westminster, London, S.W.1, on payment of a 
deposit of £25 by cheque made payable to the 
Minister of Transport. The deposit will be returned 
if a bona fide Tender is submitted and not subse- 
quently withdrawn. 

Tenders should be sent in a plain, sealed, registered 
envelope marked “TENDER FOR KENT 
APPROACH,”’ addressed to the Assistant Secretary, 
Highways Management and _ Services Division, 
Ministry of Transport, 21-37, Hereford Road, 
London, W.2, to arrive not later than 4 p.m. on 
Tuesday, 12th July, 1960. 

The Minister does not bind himself to accept the 


lowest or any Tender. 
G. G. D. HILL, 
E9942 An Assistant Secretary 


INDIA STORE DEPARTMENT 








The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
~ rie W.3, invites TENDERS for the SUPPLY 
of : 


2 . Quantity 
Main Bar Frames with Frame Clips 18 R.H. 

completely machined on all faces for 

w. comotives 18 L.H. 

Forms of Tender may be obtained from the above 
address on or after the 27th May, 1960, upon pay- 
ment of a fee of 10s. which is not returnable. If 
payment is made by cheque, it should please be made 
Payable to ‘‘ High Commissioner for India.’’ Tens 
derers must send their tenders so as to reach thi- 
Office by 2 p.m., Thursday, 7th bong 1960. 

Please quote reference Number 59/59. —- 





INDIA STORE DEPARTMENT 





REF. NO. 18177/59/BMB/HAL 
The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY 


of : 
REP. No. 18177/59/BMB/HAL 
TWIN-SPINDLE TWO-WAY SPECIAL BOR- 
ING MACHINE with Hydraulic Saddles and drives 
for Integral Coach Factory. 

The Tender forms with Schedules and Specifi 
tions which are returnable on 16th June 1960, 
may be obtained from the above Office (C.D.N. 
Branch) on payment of a fee of 10s. (not refundable) 
for each tender. 

The applications for Tenders should clearly state 
the above reference. E9885 


FYLDE WATER BOARD 











30IN,. MAIN WHITEWELL TO 
BLACKBURN 





TENDERS are invited for the SUPPLY and 
DELIVERY of: 
Approx. 1100 lin. yds. of 30in. dia. STEEL 
PIPES ; 


Approx. 150 lin. yds. of. smaller dia. STEEL 
PIPES, sundry STEEL BENDS and other specials. 
Further particulars Tender documents 
obtainable from Engi to the Board, Sefton 
Street, Blackpool. 

Tenders must be received not later than 13th June, 
1960. E9930 


INDIA STORE DEPARTMENT 


TENDER REF. NO. 20074/59/ 
MISC/NEN/HAL.2, 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the supply of : 

TENDER REF. No. 20074/4/59 
MISC/NEN/HAL.2 
FRICTION SCREW PRESS, 300 tons, 1 off. 

The Tender forms with Schedules and specifica- 
tions which are returnable on the 23rd June, 1960, 
may be obtained from the above office (C.D.N. 
Branch) on paranot of a fee of ten shillings (not 
returnable) for each tender. 











oe 
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rane 


The applications for Tenders should clearly state 
the above reference number. B9875 


INDIA STORE DEPARTMENT 


(a) Assistant Regional Architect 


£1825/2175 a year SUPPLY and DELIVERY of REGULATING and 
(b) Principal Assistant Architects (Scale IT) 


£1655/2035 a year GUARD VALVES for the Borumba Dam. Plans 























; : . and specification can be seen at the Office of the 
(c) Senior Assistant Fer eag } £1300/1600 a year Agent-General for Queensland, 409-410, Strand, 
Senior Assistant Quantity Surveyors London, W.C.2. A limited number of copies are The Director General, India Store Department 
(d) Assistant Architects : \ £905/1310 a year available at £1 1s. each. Tenders close in Brisbane G “ ent Building, Bromyard Avenue ‘Acton, 
Suaerens parveres C208 Gt Cheenitg) On SSR: Oe A CER 9914 Yondon, W.3, invites TENDERS for the SUPPLY 
(e) Architectural Assistants : \ £625/900 a year Po pein y 
Surveying Assistants (Land and Quantity) * TENDER REF. No. 18171/59/BMB/HAL 
(f) Architectural Draughtsmen £475/685 a year re VERTICAL-SPINDLE SURFACE 
(g) Engineers (Electrical, Mechanical, and Heating and GRINDER. Grinding lengt 00mm, maximum 
a é SOLGNMO a yemt © EDUCATIONAL permissible height of workpiece $O0mm hydraulic 
ngineering Assistan’ £600/1070 a year The Tender forms with Schedule and Specifica- 
Engineering Draughtsmen } PR ch are returnable on 23rd June, 1960, may 
Candidates for posts under (a), (b), (c), (d) and (g) should possess full professional qualifications A.M.I.MECH.E., 6.Sc., City and Guilds, &c. be obtained from the above Offi rdination 


ce ( 
Branch) os payment of a fee of 10s. (not refundable) 
for each Tender. 
Please quote the above reference number. E9945 


and for posts under (e) and (h) intermediate qualifications. Architectural Draughtsmen_ must 
have had at least three years previous experience. All posts superannuable. Application forms, 
obtainable from the Secretary, Manchester i Hospital Board, Cheetwood Road, 


Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automatiun Techniques. Approximately 














Manchester, 8, should be returned by 30th June 19 5 per cent. successes. 148-page Pwionrs: free 
+ 5, E9 on request.—B.I.E.T, (Dept, 22), 29, W Lane, 
oon London, W8. . ; £114 Classified Advts. continued on page 118 























TENDERS 

The Office of the India Supply Mission, 2536, Massachusetts Avenue, N.W., Washington 8 D.C. 
United States of America, invites tenders for the supply of the equipment as Lsted below, required 
for the manufacture of Streptomycin by Hindustan Antibiotics Ltd., India. ML 
Item Tender Brief description of Equipment Closing Price per 
No. Enquiry No. required. Date. Tender. 

45-1 SE-172 Carbon Steel, safety Relief Valves June 23rd, 1960 $2.00=14s. 4d. 
49-1 SE-176 Density Indicators June 23rd, 1960 $1.00= 7s. 2d. 
50-1-2-3- SE-178 Liquid Level Gauges, July 6th, i960 $2.00 = 14s, 4d. 
4-5-6 liquid level controllers, 
liquid indicator controller complete 
with accessories 
54-1 SE-182 Flow Indicators for measurement July 6th, 1960 $1.00= 7s. 2d. 
of flow of liquids and gases 
56-1 SE-184 Vacuum Gauges July 13th, 1960 $1,00= 7s. 2d. 
60-1 SE-188 Unplasticised PVC Thermo July 13th, 1960 $1,00= 7s. 2d. 
— light weight piping and 
ttings 
62-1 SE-190 — tube evaporator heating July 13th, 1960 $2.00= 14s. 4d. 
elements 
44-1 SE-171 Rupture Discs June 28, 1960 $1.00= 7s. 2d. 
47-1 SE-174 Flame Control Element and Flame June 28, 1960 $1.00= 7s. 2d. 
Detection Relays 
52-1 SE-180 Diaphragm Type Chemical Pressure July 14, 1960 $2.00 = 14s. 4d. 
to Indicators, Temperature Indicators, 
52-9 Differential Pressure Indicators, 
Temperature Indicators, Pyrometers, 
Thermowells 
55-1 SE-183 Temperature Recorder, July 19, 1960 $2.00 = 14s. 4d. 
8 Temperature Controller etc. 
55-21 
8-1 SE-186 Timer Annunciators, etc. July 21, 1960 $1.00= 7s. 2d. 
to 
58-5 
61-1 SE-189 Glass Piping and Fittings July 21, 1960 $1.00= 7s. 2d. 
46-1 SE-173 Automatic Pressure Regulator for June 29, 1960 $1.00= 7s. 2d. 
46-2 Compressed Gas Service and 
check valves 
48-1 SE-175 Control Valves July 5, 1960 $2.00 = 14s. 4d. 
48. 
51-1 SE-179 Pressure Control Valves Similar to July 5, 1960 $1,00= 7s. 2d. 
to Fisher Governor Pilot Pressure ; 
51-4 Controllers, Steam Pressure 
Reducing Valves 
53-1 SE-181 pH Recorders and pH Recorder July 12, 1960 $1.00= 7s. 2d. 
53-2 Controller 
57 SE-185 Defoamer Electrical Equipment July 12, 1960 $1.00= 7s. 2d. 
59-1 SE-187 Sight and Light Glasses of July 12, 1960 $1.00= 7s. 2d. 
to ferent sizes. 
59-7 

Specifications etc., relative to the above specifications can be obtained from the Co-ordination 
Branch, India Store Department, Bromyard Avenue, Acton, London, W.3. The cost of tender 
sets are as indicated above and are not refundable. 

Tenders are to be returned direct to India Supply Mission, 2536, Massachusets Avenue, N.W. 
Washington 8 D.C. United States of America, and not to this Office, and are to reach them on the 
dates specified above against each enquiry number. 

Specimen copies of the above enquiries can be seen at Magineating Branch, India Store 
Department, Government Buildings, Bromyard Avenue, Acton, London, W.3, under the above 
tender reference numbers. 

i E9886 











§ SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A PROGRESSIVE ENGINEERING COM- 
PANY in the Victoria area of London requires a 
DRAUGHTSMAN for a responsible post in small 
Drawing Office. This post offers good prospects and 
an attractive salary to a man with general engineering 
experience. Five-day week and pension scheme in 
operation.—Please send details of experience to the 
Chief Draughtsman—THE WELLMAN BIBBY 
COMPANY, LTD., PARNELL HOUSE, WILTON 
ROAD, LONDON, S.W.1. E9846 a 








AN ENGINEERING COMPANY 
serving the Gas, Petroleum, Chemical and 
Steelmaking industries requires a 

CHARTERED CIVIL ENGINEER 
Candidates should be preferably 30-35 years of 
age with contracting and design office experi- 
ence. Employment at first will be in the com- 
pany’s drawing office with opportunities later 
to take charge of projects operated from Head 
Office or from field project offices at home and 
overseas. Pension scheme. Assistance with 
housing. : 

Details of training, experience and salary 
required to BOX No. E9955, ‘*‘ The Engineer.”’ 


A 
ADHESIVE TAPES LTD., manufacturers of 
Sellotape Brand Pressure Sensitive Products require 
an additional ENGINEER of B.S.C. or H.N.C. 
qualifications with the right personality to make use 
of a wide training in their operations. Maximum 
age 30 years. The position would suit an Engineer 
who wishes to use a sound technical background as a 
basis for a career in industry which will call for 
versatility, self-reliance and the ability to get things 
done. Superannuation Scheme. Salary will be 
assessed on age and experience.—Apply, giving full 


particulars to Personnel Manager, Adhesive Tapes 
Ltd., Boreham Wood, Herts. E9940 a 
AFRICAN PETROLEUM TERMINALS, 


LIMITED, have a vacancy at their ocean terminal 
at Freetown, Sierra Leone, for a BULK ENGINEER! 
MECHANIC—MARINE. Applicants aged 30-40, 
should have a thorough knowledge of gas and 


diesel engine mechanical and maintenance proce- 
dures, experience with  electrically-driven 
pumps, centrifugal and rotary type. Previous 


experience in handling of sea-going tug or similar 
vessel _ is necessary. Knowledge of bunkering 
operations useful.—Apply, giving full details of 
age, experience, qualifications, &c., quoting R.12, 
to Box 3268, c/o 191, Gresham, House, E.C.2. 
E9915 a 
ASSISTANT WORKS STUDY ENGINEER, 
experienced in Production and Progress. Planning, 
required for Group of General Engineering Com- 
panies. Preference will be given to those having 
academic qualifications.—Please write, giving fullest 
details to : Wm. Park and Co., Forgemasters Ltd., 
Clarington Forge, Wigan. 2876 A 





| SITUATIONS VACANT 


ASSISTANT WORK STUDY OFFICER 
COVENTRY 


Candidates, who should possess a sound engin- 
eering background, must be experienced in work 
measurement and method investigation and fully 
conversant with latest techniques. A_thorou 
knowledge of process charting is required. 
post will be based 
wickshire Division. 

The salary for the appointment, which is 
pensionable and subject to medical examination, 
will be not less than £1150 per annum. 

Applications, stating age, qualifications and full 

of experience, together with the names of 

two referees, should be addressed to the Industrial 
Relations Officer, West Midlands Gas ard, 
6, Augustus Road, Edgbaston, sam, 
F A 








3 ie 
at Coventry, covering the War- 


ATOMIC ENERGY ESTABLISHMENT, 
WINERITH, DORSET 
requires 
PROFESSIONAL ENGINEERS 


to prepare, modify and maintain experimental 
nuclear research reactors, special plant and 
associated experiments. “These appointments 
present an opportunity for engineers to become 
familiar with the detailed construction and 
operation of reactors and the engineering aspects 
of a reactor research programme. 

Post ‘‘A’’: Requires good practical experi- 

ence and technical ability on either electronic 
equipment (particularly pulse amplifiers, count- 
ing equipment and D.C. amplifiers), or all 
aspects of industrial and laboratory instrumenta- 
tion. 
_ Post ‘‘B’’: Requires good overall engineer- 
ing experience coupled with the ability to control 
teams responsible for work on a wide variety of 
complex electro-mechanical plant. 

Experience in the Atomic Energy field is not 
essential and basic training will be given. A 
recognised engineering apprenticeship or 
equivalent training, together with Corporate 
Membership of a senior engineering institution 
or equivalent qualification is essential. 

Salary : According to age and experience in 
the ranges between £860 (at age 25) to £1825 
per annum. 

Housing and superannuation schemes. 

Please send TC for application 
torm and further details to Personnel Branch 
(W.285/25), U.K.A.E.A., A.E.E., Winfrith, 
Dorchester, Dorset, not later than June 10th, 


E9907 a 


CHECKER DRAUGHTSMAN required to 
check production drawings and layouts. Telephone 
or write Chief Designer, F. E. Weatherill Limited, 
Tewin Road, Welwyn Garden City. Tel.: W 


elwyn 
Garden 4221. E9927 a 


May 27, 1990 THE ENGINEER 
SITUATIONS VACANT 


SITUATIONS VACANT 





DAVEY, PAXMAN & COMPANY, LTD. 
ENGINEERS 
COLCHESTER, ESSEX 

Applications are sought for the following vacancies 

to meet ¢: i usiness : 
DEVELOPMENT ENGINEERS | 

30 to 35 years of age with degree or equivalent 
engineering qualifications: interested in Heat 
Transfer, with experience in design and development 


of Sea Water Distillation plant; heat pumps, 
vapour compressors, heat exc! ers for chemical 
- and petroleum industries, or Ice-; ing machinery. 


DRAUGHTSMEN | 
(Design, i oo Installation) ’ 

Sound engineering background, possessing at 
least O.N.C. for varied and interesting assignments 
in Traction, Marine and Industrial diesel engines ; 
industrial Steam and Chemical Plant. 

SALES/CONTRACTS ENGINEERS | 

Aged 25 to 35 years O.N.C./H.N.C. in mechanical 
rm spgenin or equivalent ; diesel background essen- 
tial, preferably with apprenticeship. Sales or 
Contracts experience in Industrial, Marine or 
Traction definite advantages. : 

All positions carry salaries and prospects allied to 
qualifications and experience of the successful appli- 
cant. They are permanent, pensionable and offer 
excellent staff amenities of a large engineering 
Company in a healthy and pleasant locality. ; 

Please forward fully detailed applications stating 
present salary in complete confidence to Personnel 
Manager. E9941 A 





DESIGN ENGINEER (furnace construction). 
JOHNSON, MATTHEY AND CO., LIMITED, 
have a vacancy in the Chief Mechanical Engi- 
neer’s Department, on the design and construc- 
tion of heat treatment and annealing equipment. 
Applicants should have some experience of 
furnace design, a good engineering background 
and technical education. The Company is seek- 
ing a man who can eventually be given respon- 
sibility for this aspect of the department’s work. 

Conditions of service include a five-day week, 
superannuation scheme, free lunches and a 
profit-sharing bonus scheme. Write, giving full 
details of age, qualifications, experience, etc., 
oa Secretary, 78 Hatton Garden, London, 


E9889 a 





DESIGNERS FOR SOUTH AFRICA 

Large leading firm of heavy engineers and 
founders, unde: ing the manufacture of 
heavy machinery and plant for mining, petro- 
leum, chemical and allied industries, requires 
DESIGNERS with minimum qualification 
Higher National Certificate and several years’ 
experience in design work. Candidates with 
lesser qualifications but with more extensive 
experience in one of the above- mentioned fields, 

also be considered. Interesting, varied 
work in mechanical design calculations and on 
drawing-board requires sound ability in both. 

Salary in accordance with ability, experience 
and qualifications. Liberal leave with additional 
long service benefits after six years. Medical 
benefit and Pension funds, Housing and 
assisted passage facilities available. 

Apply in writing, giving full details of age, 
experience, qualifications and marital status, 
and enclosing a recent photograph, to : 

The London Representative, 

Vanderbijl Engineering Corporation, Ltd., 

723/737, The Adelphi, 

John Adam Street, 

LO IN, W.C.2. E9860 a 


DESIGNER DRAUGHTSMAN. Experienced 
modern design and detail all classes structural steel- 
work. Age, experience and salary required to 
. & §S. Construction Co. Ltd., Worton Road, 
Isleworth, Middx. Marked ‘“ Private.’’ E9920 a 
DETAILER AND DESIGNER required by 
expanding firm making up-to-date mechanical aids 
for the Building Industry. Holiday arrangements 
honoured.—Write, giving full details of experience 
and qualifications to BOX No. E2873, “ The 
Engineer.” A 
DRAUGHTSMAN required for Civil Engineering 
Works. Experience in mechanical and marine 
drawing would be advantageous. Salary range 
£798 to £876 per annum. Contributory Superannua- 
tion Scheme; certain railway privilege travel 
facilities ; luncheon club.—Apply in writing, giving 
full particulars as to age and experience to Divisional 
Staff Assistant, British Waterways, ‘‘Willow Grange,” 
Church Road, Watford, Herts. E9923 a 
DRAUGHTSMAN/DESIGNER in Structural 
Steelwork required for London Office dealing with 
wide range of interesting work on industrial and 
commercial buildings of many types. Good know- 
ledge of standard practice and code requirements 
essential ; knowledge of reinforced concrete, foun- 
dations and general building work a distinct advant- 
age. Five-day week; superannuation scheme ; 
Permanent position to right man.—Apply, in writing 
giving details of age and experience to Head Office 
taff Department (WF 59), Unilever Limited, 
Unilever House, Blackfriars, London, E.C.4. 
E9928 A 

EDWARD A. PITCHER AND PARTNERS 
require the following staff for their new E.C.4 
offices, SECTION LEADER for R.C. Dept., R.C. 
DESIGNERS, R.C. DETAILERS, DRAWING 
OFFICE JUNIOR. Good salaries in accordance 
with experience and qualifications. Luncheon 
vouchers. Holidays honoured.—Apply: 211A, 
Aylmer Parade, N.2. Tel.: MOU 1852. E9904 4 
ELECTROSTATIC PRECIPITATION ENGIN- 
EER for senior position, fully qualified to handle 
design, estimating, sales. Previous experience 
essential.—Write BOX No. E9926, ‘‘ The Engineer.’”’ 
ENGINEERING ASSISTANTS experienced in 
the design of reinforced concrete bridges and other 
Structures, and capable of supervising Drawing 
ffice Staff, are required to fill vacancies in both 
the Senior Engineering Assistant and Group “C” 
Posts in the salary ranges £1045-£1095 and £990- 
£1034 respectively. Superannuation Fund ; Reduced 
rates of travel and other concessions ; 5-day week. 
—Applications giving qualifications, age and experi- 
ence to: Chief Civil Engineer, British Railways, 
Western Region, Paddington Station, ‘aeten, > 2. 
A 


ENGINEER (SENIOR), aged 35-40 years, with 
technical ‘‘ know-how ’’ and commercial experience 
of evaporative type water coolers.—Write BOX No, 
E9925, ‘‘ The Engineer.”’ A 
ENGINEER SURVEYOR. Insurance Company 
has vacancy in Lancaster area for Engineer 
Surveyor for inspection of Boiler and Pressure 
Plant. Applicants not over 38 yéars must have 
1st Class M.O.T. Certificate with Steam Endorse- 
ment or equivalent qualifications. Salary according 
to E.S.A. scale starting at £800 p.a. Non-contri- 
butory pension and other benefits—Apply Eng. 
Dept., GENERAL ACCIDENT ASSURANCE 
CORP. LTD., 99, Aldwych, London, W.C.2. E9931 4 
EXCELLENT SALARIES will be paid to fast 
and accurate TRANSLATORS who can meet the 
demanding r i of a Midlands organisation 
handling en ring texts in many languages. 
Sound technical knowledge is essential. Send full 
details of training, career and present salary.— 
BOX No. E9866, “* The Engineer.” A 





EXPERIENCED DESIGN ENGINEERS 


required for interesting work in a wide field of 
heat transfer application, with particular 
emphasis on large and small water-tube boilers. 
The work is interesting and varied. Applicants 
must have the ability and initiative to design 
complete units and ancillary equipment. There 
are several positions to be filled, mostly of a 
Senior nature. Salary according to experience 
and ability. Contributory Pension Fund. 
Staff Dining-room. State (in writing) age and 
experience. 


Staff Manager, Foster Wheeler 
3, Ixworth Place, Lonion, S.W.3. 


Limited, 
E9867 a 





FOSTER WHEELER LTD. 


DESIGN ENGINEERS 


Engineers required for interesting work 
on varied Hea Transfer Equipment in 
expanding Design Department. Wide variety 
of products, including Heat Exchangers, 
Condensers, Vacuum Equipment, Cooling 
Towers, High Pressure Loops for Nuclear 
Energy Application. Degree or Institute 
qualifications preferred, but Higher National 
considered with specialised knowledge. 
Experience in Steam and Heat Transfer and 
good practical training essential. Salary 
dependent on qualifications and experience. 


DRAUGHTSMEN 


Draughtsmen required for work in Design 
Department on wide variety of Steam Equip- 
ment, High Pressure Loops and Nuclear 
Applications. Good opportunity to work on 
new projects and to develop original designs. 
Higher National preferred, but experience in 
Steam Engineering or Heat Exchangers 
essential. Salary dependent on qualifications 
and experience. 


Write, please, to the Staff Manager (C/T), 
Foster Wheeler House, 3, Ixwerth Place, 
London, S.W.3. E9853 A 


HYDRO-ELECTRIC ENGINEERS. Civil Engi- 
neers, age 25 to 30, required to take charge of 
sections of construction sites in Inverness-shire. 
Salaries according to qualifications and experience.— 
Apply in writing, giving full details, to Sir William 
Halcrow and Partners, Alliance House, Caxton 
Street, London, S.W.1. E9868 A 
J. DOUGLAS MATHEWS AND PARTNERS, 
Chartered Architects, require experienced RESIDENT 
SITE SUPERVISORS on a permanent staff basis. 
Applicants must be prepared to go anywhere in the 
United Kingdom for resident appointments of one, 
two or three years. Salary £1250-£1750, according 
to job, experience and qualitications.—A pplicants 
to give names of at least three architect or engineer 
references.—Reply to 3, Ebury Street, Lea 
a. 2840 


JUNIOR ENGINEERING 
DRA UGHTSMAN 

Required by the National Coal Board at 
London Headquarters Applicants should 
have completed an Engineering Drawing Office 
apprenticeship in mechanical engineering. 
Draughtsmanship must be of a high standard 
and a minimum qualification of O.NC oF 
equivalent is desirable Appointment super- 
annuable, salary according to qualifications and 
experience within £607-£764 —Write for appli- 
cation form to Staff Dept (X 1814 B), N.C.B., 
Hobart House, London, S.W.1, which should 
be returned by 6th June, 1960. 


E9909 A 
MANAGER FOR STEEL FABRICATION 


WORKS required by expanding Company mn 
Slough area. Excellent opportuuity for energeté 


young man with initiative to rise eventually to full 
control of business.—Write Box No. E4 
Romano House, 399-401, Strand, W.C.2. 


70, 
E9961 4 
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SITUATIONS VACANT 


LANCASHIRE TAR DISTILLERS require a 
DRAUGHTSMAN for their Engineering 
Dept. Applicants should be at least 23 years of 
age, with experience in chemical plant, pipe- 
work, &c., and should preferably be of H.N.C. 
standard. 

The work is varied and interesting and would 
include some site work. Superannuation scheme, 
staff canteen. 

Applications, in confidence, 
qualifications and experience, to : 

Chief Engineer, 
Lancashire Tar Distillers Ltd., 
Engineering Dept., 
Liverpool Road, 


stating age, 


ishead, 
Nr. Manchester. E9861 A 





MECHANICAL ENGINEER required by well- 
known Merchant Company with extensive Eastern 
interests and world wide Associated Companies and 
Head Office in London for one of its Eastern Branches 
where it owns a large Engineering Works. Appli- 
cants should be under 30, preferably single and 
Graduate or Associate Members of the Institution 
of Mechanical Engineers or holders of the Higher 
National Certificate. The duties include tech- 
nical sales and advising Plantation Companies on 
engineering matters. Details of remuneration, 
furnished accommodation at nominal rent, home 
leave, medical scheme, retirement and other benefits 
at interview.—BOX No. E9921, ‘‘ The Engineer.’’ A 





NEWTON, CHAMBERS AND 
COMPANY, LIMITED 
THORNCLIFFE, NEAR SHEFFIELD 
Require an ENGINEER with experience of 
Heat Exchange design, particularly Fuel Economy 
Equipment, recuperators, air/gas heaters and 


economisers. 

Applicants should be 25-35 years of age and 
have a minimum qualification of Higher National 
Certificate. The salary will be in accordance 
with age, qualifications and experience. 

Applications, giving brief details, should be 
addressed to the Personnel Officer. 


E9917 a 





NEWTON, CHAMBERS AND 
COMPANY, LIMITED 
THORNCLIFFE, NEAR SHEFFIELD 

Require a graduate MECHANICAL ENGIN- 
EER with previous experience in the design of 
steelworks plant, particularly transport equip- 
ment, gained either at a steelworks or with a 
contractor. 

Applicants should be 25-35 years of age. The 
salary will be in accordance with age, qualifica- 
tions and experience. . 

Applications, giving brief details, should be 
addressed to the Personnel Officer. 


E9916 a 


QUALIFIED ENGINEERS having good con- 
nections in the Heating, Engineering and Process 
Industries are invited to apply for Agencies in a 
rapidly expanding private company manufacturing 
equipment for this field —BOX No. E2874, ‘‘ The 
Engineer.”’ A 


SCOTTISH AGRICULTURAL INDUSTRIES 
LIMITED have vacancies for experienced Mechan- 
ical Engineers for plant installation and maintenance 
in fertiliser and animal feeding stuffs works. Age 
range 25-40 and the minimum technical qualifica- 
tions required are a Higher National Certificate 
(Mechanical Engineering) but candidates with an 
Engineering Degree or A.M.I.Mech.E., will be 
preferred. The posts are permanent and super- 
annuated and there is a progressive salary scheme. 
Starting salary will be according to age, qualifica- 
tions and experience. Applications giving brief 
personal details and outlining qualifications and 
experience should be addressed to the Personnel 

cer, Scottish Agricultural Industries Limited, 39 
Palmerston Place, Edinburgh, 12. quoting Ref. No. 
25. E9877 a 


SENIOR DESIGNER required by Drysdale and 
Co., Ltd., Yoker, Glasgow, W.4. An excellent 
opportunity is open to a suitable man over 25 years 
of age. Applicant should preferably have experi- 
ence in the design and installation of Centrifugal 
Pumps and their associated machinery. Life Assur- 
ance and Pension Scheme in operation. Five-day 
week.—Apply to the Secretary, ons full details of 
qualifications and salary required. E9785 a 


SENIOR ENGINEERING 
DRAUGHTSMEN 
Required in the Design Office of the Central 
Engineering Establishment, National Coal 
Board, Stanhope Bretby, Nr. Burton-on-Trent. 
The work is interesting and varied and involves 
the design and development of mining machinery 
and equipment. Applicants should have a 
sound engineering background and _ possess 
H.N.C. or equivalent qualification. Appoint- 
ments superannuable, salary depending on 
qualifications and experience up to £1065. 
—Write with full details to the Administrative 
Officer (X.1613/4F) at the above address before 
June, 1960. 


E9911 a 


SENIOR DESIGN/SECTION LEADER 
DRAUGHTSMAN. A ey Steelworks in the 
Mid'ands wishes to appoint a Senior Design/Section 
Leader Draughtsman. Appionsts should possess 
Steelworks or Heavy Plant velopment experience 
associated with Furnaces, Rolling Mills and General 
Building Work. The post is a progressive one, and 
4 pension and free life assurance scheme are in 
operation. — Applications giving qualifications, 
details of experience and salary required to BOX 
No. E9895, ‘“‘ The Engineer.” A 


SITUATIONS VACANT 


SENIOR DRAUGHTSMAN, O.N.C. (Min.) 
required. Experience in one or more of the following 
essential, Cranes, Excavators, Truck-mounted 
Mobile Cranes and Contractor’s Plant. Good staff 
conditions. Pension Scheme.—Applications in 
writing, all relevant particulars and approximate 
salary required to Personnel Manager, Ruston- 
Bucyrus, Ltd., Excavator Works, Lincoln. E9905 4 


SHELL-MEX AND B.P., LIMITED, invite appli- 
cations for the position of an ENGINEER in their 
Western Divisional Office, Bristol. Candidates 
should be between 25 and 35 years of age and have 
a thorough works training, possessing Corporate 
Membership of either the Institution of Civil or 
Mechanical Engineers ; or have passed Parts A 
and B of one of these Institutions ; or hold qualifi- 
cations entitling them to exemption from such 
examinations. Salary according to qualifications, 
experience, &c. First-class Pension Scheme.— 
Applications should be addressed to Staff Supervisor, 
Shell-B.P. House, Wine Street, Bristol, 1. E9918 A 


TECHNICAL ASSISTANT REQUIRED for 
Brake and Clutch Lining Manufacturers. Age 23 
to 28. Preferably some experience of Technica! 
Sales work, and O.N.C. in Mechanical Engineering 
as a minimum standard of technical education. 
Work involves Head Office duties and visits to 
customers throughout the country.—Apply in 
writing to Personnel Officer, Brake Linings, Ltd., 
Buxton, Derbyshire. E9903 a 


TECHNICAL ASSISTANTS required for Railway 
Civil Engineering Office in London, with experience 
of civil engineering design work, and preferably some 
knowledge of bridge construction. Concessionary 
rail travel, permanency with membership of Super- 
annuation Scheme after probationary period. 
Salary according to qualifications and experience.— 
Apply in writing, giving particulars of age, experi- 
ence and qualifications to Chief Engineer, British 
Railways, King’s Cross Station, London, N.1, 
quoting reference B.S. E9908 a 


THE BRITISH COAL UTILISATION RE- 
SEARCH ASSOCIATION invites enquiries 
from graduates in Engi ing or associated’ subjects 
with some research experience or those taking their 
final examinations in these subj this » for 
vacancies in Research Teams engaged on Fully 
Automatic boiler plant and new types of Firing 
Equipment.and in the study of various heat transfer 
and combustion problems. he Association’s 
laboratories are situated in pleasant country at 

therhead with easy access to London. The 
publication of research results is encouraged. 
Salaries are dependent on age, qualifications and 
experience, and can up to £1250 for an honours 
graduate under 30. Prospects of promotion are 
excellent. F.S.S,U. Membership.—Apply in writing 
to Asst. Sec., Ref. G.20, B.C.U.R.A., Randalls 
Road, Leatherhead, Surrey. E9919 a 


WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 
in Bristol. Good knowledge of general engineering, 
with particular reference to pressure vessels and 
Stainless steel fabrication. This will be a well-paid 
Position for the top-class man.—BOX No. E164, 
“The Engineer.” A 








SITUATIONS VACANT 


THE ENGLISH AND SCOTTISH 
INT C ER 


F 
CHOCOLATE FACTORY 

The English and Scottish Joint Co-operative 
Wholesale Society Limited invites applications 
for the post of ASSISTANT ENGINEER at 
its Chocolate Factory at Luton, Bedfordshire. 

Potential applicants with appropriate quali- 
fications and experience should write to the 
Secretary and Executive Officer of the Society 
at 100 Leman Street, London, E.1, for further 
particulars of this pensionable post and an 
appropriate application form. The closing 
date for the receipt of completed application 
forms is 27th June, 1960. 


E9878 a 





THE MANCHESTER SHIP CANAL 
MPANY 


The Manchester Ship Canal Company invite 
applications for the appointment of ASSIST- 
ANT CIVIL ENGINEERS on the established 
staff of the Chief Engineer. Scale of salaries : 
£845 at age 25, rising by annual increments to 
£1310 at 38, with prospects of promotion to 
higher grades at salaries up to £1795. 

Cand jiates should be Corporate Members of 
the Institution of Civil Engineers or hold 
equivalent qualifications, and should have 
experience in design, specifications, construction 
and maintenance of Civil Engineering works. 
Harbour and dock experience is preferable but 
not essential. 

Successful applicants will require to become 
members of the Company’s Contributory 
Superannuation Scheme. 

Applications, stating age, qualifications and 
experience, should be addressed to the Chief 
Engineer, The Manchester Ship Canal Company, 
Ship Canal House, King Street, Manchester, 2, 
not later than 18th June, 1960. E9845 a 





YOUNG MECHANICAL ENGINEER, 
age 22 to 27, required by Chief Mechanical 
Engineer’s Office in Central London, for train- 
ing as a design engineer. Work entails handling 
projects from the drawing board through to 
construction and running in for production. 
Candidates, who should be of H.N.C. stan- 
dard and have a sound drawing office experience 
and good knowledge of engineering services 
should provide details of, age, apprenticeship, 
technical education and past experience. They 
should make application in writing to the 
Company Secretary, Johnson, Matthey and 
se Limited, 78 Hatton Garden, London, 


E9897 a 
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YORKSHIRE IMPERIAL METALS 
LIMITED 
require a 
DRAUGHTSMAN 


for interesting and varied work in the Mechan- 
ical Engineers Drawing Office at the Yorkshire 
Copper Works, Stourton, Leeds. 
The successful applicant must be a keen young 
- man, with Ordinary or Higher National Certi- 
ficate in Mechanical Engineering, who has 
served a recognised apprenticeship in engineer- 
ing, and had experience in sn tpn Office work. 
This is an excellent opportunity of a permanent 
Position with good salary and prospects for the 
right man. 
Five-day week ; hours 8.30 a.m. to 5 p.m. 
Excellent Welfare facilities include Pension 
heme ; Life Assurance Scheme; Profit 
Sharing; Sick Benefit; Assistance with 
housing considered where necessary. Transport 
arranged to and from most of the surrounding 
districts. 
Applications, giving details of age, qualifica- 
i experience, and present salary, and 
“* Engineering Draughtsman—Confi- 
dential’’ should be addressed to the Personnel 
Officer, Yorkshire Imperial Metals Ltd., P.O. 
Box 166, Leeds. 
E9943 a 





BRITISH OXYGEN GASES LTD. 


The Company wish to recruit a 


Technical Assistant 


to work in one of their Development 
Groups. In general he would be required to 
assist qualified gi ing personnel en- 
gaged on various projects. The specific 
responsibilities would include : 
(a) The building of test rigs and assisting in 
the construction of prototype equipment. 
(b) Carrying out tests and experiments in 
accordance with detailed instructions 
and fully recording the procedures and 
results. 

Candidates should be within the age 
group of 18/25 years and should have served 
a recognised Engineering Apprenticeship. 
An Ordinary National Certificate in Mech- 
anical or Electrical Engineering would be 
preferred, together with a good general 
standard of education. 

This is an interesting opportunity for the 
right person, and there are bright prospects 
for the future. Write, giving particulars of 
qualifications and experience to 

Personnel Manager, 
British Cue Gases Ltd., 
Spencer House, St. James’s Place, S.W.1 
£9939 -a 














Engineers 
and 
Draughtsmen 


” 
A large scale programme is being planned, which will include the 
building of several new hospitals together with additions and altera- 
tions, etc., throughout Wales and Monmouthshire—work which 
offers great scope for personal experience and advancement. 
cases preference will be given to candidates who have had previous 
experience in the design, estimating and installation of the appropriate 
engineering services in hospitals or large buildings. 


WELSH REGIONAL HOSPITAL BOARD BUILDING PROGRAMME 
PRESENTS OUTSTANDING OPPORTUNITIES 


In all 





Position Vacant 


Qualifications 


Salary Scale 





(a) Mechanical and Electrical Engineers, 
General Grade (including one fuel 
efficiency engineer) 


Corporate or Graduate members of the 
Institution of Civil, Mechanical, Elec- 
trical or Heating and Ventilating Engin- 
eers. 


£910 by £35 (1) by £40 (2) by £45 (5) by 
£50 (7) to £1600. Bar at £1400 for 
I.H.V.E. men. 


Bar at £1205 for graduate members of 
institutions. _ Corporate members of 
major institutions enter scale at £1160. 





(b) Mechanical and Electrical Engineer- 
ing Assistants 


Pass in sections 1 and 2 of the Examina- 
tion of the I.C.E., I.Mech.E., or I.E.E., 
OR sections A and B of the Associate 
Membership Examination of the I.H.V.E. 
OR H.N. diploma OR H.N. Certificate 
OR a recognised engineering degree PLUS 
practical training and site experience. 


£600 (age 21) by £25 (4) by £30 (5) by 
£35 (4) by £40 (2) to £1070. . 
£50 deduction where none of the speci- 
fied qualifications are held and a quali- 
fication Bar at £920. Corporate 
members of major institutions enter at 
£850. 





(c) Engineering Draughtsmen 


Grades 1 and 2: 


H.N.C. or sections A and B of the 
I1.H.V.E. Examination or equivalent 
qualification preferred. 


Grade 1: £1030 by £35 (2) by £50 (3) 
to £1250. 





Grade 2: £870 by £35 (4) to £1010. 








Grade 3: 3 years’ practical and theo- 
retical training, including site or work- 
shop experience and technical experience 
in engineering drawing. 





Grade 3 : £550 by £25 (2) by £30 (6) by 
£35 (2) to £850. 





MODERN OFFICES 


week. All posts are superannuable. 
LIVING CONDITIONS 


beauty spots. 





Newly built modern offices in Cardiff’s City Centre. Five day 


Good housing conditions near town centre and shopping 
area. Cardiff is within easy reach of seaside and famous rural 


APPLICATION TO:— 


Secretary, Welsh Regional Hospital Board, Temple of Peace 
and Health, Cathays Park, Cardiff, by June 4th. Please state 
age, qualifications, experience, present position and salary, 
names and addresses of two referees. Candidates should state 
also, whether in the event of their not being accepted in the 
grade applied for, they wish to be considered for another grade. 


E9936 A 








Classified Adyts. continued on page 120 








SITUATIONS VACANT 


BRITISH TRANSPORT COMMISSION 





Research in Electrification 


A team of Engineers and Physicists is being recruited under the 
Chief Electrical Engineer, British Railways’ Central Staff, to conduct 
research into problems arising from the Modernisation Plan with 
particular reference to electric traction and certain long-term aspects 
of signalling and communications. 

Laboratory facilities will be provided in London where all the appoint- 
ments will be made in the first instance. However, certain large 
scale facilities will be provided elsewhere on British Railways and, 
because the research will be carried out as far as possible in co- 
operation with Universities and major Electrical Manufacturers, 
opportunities for secondment will occur. 


A number of Posts are available for Scientists interested in the following 


topics ; 
Electromagnetic Theory-asapplied to both machinesand 


communications — Control Principles, Semi-conductor 
Applications, Instrumentation, Surface Physics and 
Mathematical Analysis of Mechanical and Electrical 
systems. 
Appointments will be made in the following grades, commencing 
salaries within the ranges being determined by qualification and 
experience. 


Principal Scientific Officers — Salary range £1535 - £1815 
Candidates should possessan honours degree and proven 
ability to lead research teams. (Reference 1) 
. 


Senior Scientific Officers — Salary range £1200 - £1315 
Candidates should possess an honours degreeandarecord 
of successful post graduate research. (Reference 2) 


Scientific Officers — Salary ranges £698 - £1034 and £1045 - £1150 
Candidates should possess an honours degree or 
equivalent professional qualification. (Reference 3). 


Superannuation scheme. Certain travel facilities. Medical examina- 
tion. Write stating age, qualifications and experience and quoting 
Post Reference to Director of Establishment, British Transport 
Commission, 222 Marylebone. Road, London, N.W.1. within 14 days. 


E9962 A 
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SENIOR DESIGN ENGINEERS 
AND DRAUGHTSMEN 


Applications are invited from Design Engineers and Draughtsmen with 
general experience of Steel and Iron Works practice or steel structures, 
mechanical handling and foundry plant. These are important, progressive posts 
in a large and expanding organisation and will carry a generous salary. The 
work is varied and interesting and offers first-class: opportunities for suitable 
men. 


A five-day week is operating, holidays are generous and there is a contributory 
pension scheme with free life assurance. 


The works are situated near to a good residential area and a number of 
excellent schools are available in the district. Assistance with housing will be 
given if required. 


Applications, which will be treated in confidence, should be addressed to the 
Staffing Officer and should give age and details of technical qualifications and 
experience. 

THE STANTON IRONWORKS COMPANY LIMITED 
P.O. Box No. 3, Near NOTTINGHAM 


E9890 a 











(RTB ) 


RICHARD THOMAS & BALDWINS LIMITED 
Spencer Works 
Llanwern, Nr. Newport, Mon. 


CHIEF SAFETY ENGINEER 


is required for the integrated iron and steel works now under construction at Llanwern, near 
Newport. 

Applicants, who should be over 30 years of age, must have organising ability and drive. A 
thorough knowledge of the Factories Acts and of industrial safety techniques is essential. 
Experience on the engineering side of heavy industry and an engineering degree or equivalent 
qualification will be an advantage. 

Duties will comprise the administration of a Safety Department, responsible for advising 
all levels of management on safe working methods, accident investigation and reporting, and 
safety surveys. 

Application forms may be obtained from: 

Manager, Staff and Labour Relations Dept., 
Richard Thomas and Baldwins Ltd., 
Spencer Works, Llanwern, Nr. Newport. Mon. 
E9882 a 




















John Brown & Co. (Clydebank) Ltd. 
ASSISTANT TO ENGINEERING DIRECTOR 


Applications are invited for the above position from Engineers aged 40 to 45. 
Essential qualifications are a Degree in Engineering, an intimate knowledge of 
Steam Turbines and Diesel Engines perferably Marine, and good workshop and 
managerial experience. 

The position carries prime responsibility for organising the production of 
the Engineering and Boilermaking Departments for the manufacture of Marine 
Steam Turbines, Sulzer and Doxford Diesel Engines and a variety of other 
heavy engineering products. 

A knowledge of up-to-date machine shop practice and modern production 
methods in heavy engineering is most desirable. Some experience in design 
and drawing office work will be an advantage, as ultimately the responsibility 
will be extended to embrace this side of the organisation as well. 

The appointment will carry a salary appropriate to the qualifications and 
experience of the applicant. Adequate pension arrangements will be provided 
and there are excellent prospects for future promotion. 

‘Applicants should forward full particulars of career and experience marked 
“Personal” to the Engineering Director, John Brown & Co. (Clydebank) 
Limited, Clydebank. 

E9893 A 












British Titan Products Co Ltd 





TITANIUM 
PIGMENTS 


is seeking a 


DEVELOPMENT ENGINEER 


The Company is one of the world’s leading concerns in its specialised field of Titanium Pigment 

manufacture, with the achievement of a tenfold expansion in post-war years and a further expan- 
sion programme of some £14 million at home and overseas. 
_ The technical activity accompanying this expansion is at a correspondingly high level, and this 
in turn has thrown up many engineering problems whose solution requires a fundamental 
approach by a well qualified Mechanical Engineer, particularly one experienced in the handling 
of corrosive fluids and having a good background in thermo-dynamics. 


The field of responsibility of the successful candidate will be to study the engineering associated 
with new processes and to deal with specific technical problems as they arise. 


_ It is a responsible post for which a commensurate salary will be paid. Other attractive benefits 
include generous non-contributory pension arrangements, bonus scheme and housing assistance. 


Applications giving full details should be addressed to : 
The Personnel Manager, 
British Titan Products Company Limited, 


BILLINGHAM, Co. Durham. 
E9933 a 

















Would you like to work in a peaceful atmosphere 
with beautiful country around you? 


Group of Engineering Companies with modern 
offices in Hereford require: 
(1) Technical and Commercial Sales Manager with experience 


of industrial air conditioning and refrigeration for home and 
export. 


(2) Development Engineer. 
(3) Sales Engineers. 


(4) Refrigeration, Mechanical and Hydraulic Draughtsmen 
and Estimators. 


5 day week. Contributory pension scheme. Applications, 
which will be treated in strict confidence, should be made in 
writing stating age, experience, salary required, &c., to Managing 
Director, Denco Works, Hereford. E189 « 
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The Publicity Department of The General Electric Co. Ltd., at Birmingham E N E RGY BOA RD 
is aa activities and is looking for two senior editorial men (25 - 35 
years of age : 
(it) An wpe oa technical (university ae ~ —_) bie experience has been established by the Government of 
and ability in technical writing, capable of undertaking the preparation “os : 
of copy for engineering publications and for the technical press covering British Columbia to study and report upon 
all aspects of the heavy electrical industry. This position calls for a high ‘ 
standard of writing but does not involve responsibility for production. energy resources, and requirements and other 
(2) A Publications Editor with an engineering background, capable of : : 
preparing material for promotional and general literature. This matters affecting energy development in the 
position demands the ability to supervise literature through all stages ‘ i i 
of production and calls for appreciation of layout and typography. Province of British Columbia. 
Salary commensurate with experience. 
oe are invited to reply in writing, giving salary required and details 
of their experience to : invi 1 1 
is Rea Gana: The Board now invites applications for the 
THE GENERAL ELECTRIC CO. LTD., WITTON, BIRMINGHAM 6 position of 
E9906 a 
CHIEF INSPECTOR Preference will be given to applicants with at 
3 4 ; 
A Chief ne haos aoc | for the control ant comments of least five years experience in Power Sy stem 
inspection staffs in light engineering factories, is required by a well-known : : 
firm’s Meters Division. Only men with wide experience at a level of respon- Engineering. 
sibility, who are fully approved A.I.D., C.I.A., C.I.N.O., will be considered. 
ee ea: ey machine, — and assembly shops, eee 
ranging from plastics to ferrous and non-ferrous metals, engraving, plating an : 
-saponpe processes. I agen of — quality control techniques ba = The salary range will be $12,000 to $15 000 
an advantage. is is a key post and will carry a salary commensurate wit . : : : 
its importance. Applications with details of age, education, academic quali- per annum. Applications with curriculum 
ee ee vitae and references will be received up to 
REF 449 
The Wallace Attwood Company, July 15th by the Secretary, British Columbia 
Chantrey House, Eccleston Street, : : : 
ane, 2505. Energy Board, 629 View Street, Victoria, 
who are acting on behalf of the company. B. C. 
E9935 a E9948 
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ecocecececeeeeeee ee New Books eee 


HYPERSONIC FLOW 


Edited by Professor A. R. COLLAR and Dr. J. TINKLER. 1960. Price 70s. 


The study of hypersonic flow is a relatively new field of enquiry, greatly stimulated by 1 the 
remarkable achievements in rocket propulsion of the past few years. This book oiiers 
something to all those interested in the subject of hypersonics, whether they are already 
actively engaged in it, or whether they wish to extend their knowledge of subsonic and 
supersonic aerodynamics to include the special characteristics of flow at very high 
speeds. There is also much material concerning the properties of gases at high temperatures 
which will be of interest to physicists. 

The volume is a record of the 1959 Colston Symposium held at Bristol. The scope 
of the papers presented comprises surveys and details of experimental facilities, techniques 
for stimulating hypersonic flight conditions in the laboratory, experimental results, 
investigation of the properties of gases at elevated temperatures, theoretical solutions 
of particular flow problems including unsteady flow, and applied research in the form 
of studies of configuration, propulsion, and kinetic heating of vehicles designed for 
hypersonic flight. 


STATICS OF SOIL MEDIA 


By Professor V. V. SOLOVERT. Corr di: Member of the U.S.S.R. Academy 
of Sciences. Translated by D . Jones and A. N. Schofield. 1960. Price 52s. 


Professor Sokolovski’s work in oo field of plasticity is well-known to research workers. 
This English translation, while based mainly on the second edition of ‘* The Statics of 
Soil Media ’’ (Moscow 1954) now incorporates certain revisions and amendments which 
bring the volume fully up-to-date. The translation will render his work accessible to a 
wider audience and enable many more Western engineers to become acquainted with 
current U.S.S.R. theoretical research in problems of plastic failure. A large number 
of the mathematical problems encountered in the analysis of stability of foundations 
and of slopes, and in the design of embankments and of fills can be treated by purely 
statical considerations and the book is devoted to an examination of these problems. 


AVAILABLE ENERGY AND 
THE SECOND LAW ANALYSIS 


By EDWARD A. BRUGES, B.Sc., Ph.D., A.M.I.Mech.E., University of Glasgow. 
1959. Price 25s. 


This book shows how a fuller understanding of energy changes in the thermodynamic 
systems may be obtained using the concept of available energy. It is specifically 
designed as a teaching aid for the advance undergraduate taking an Honours course 
who will carry this specialized knowledge into industry. This text also provides a 
modern approach for those practising development and design eng s, phy 

and chemists now distantly acquainted with theory. 


“‘Commendably modern in outlook . . . clearly and interestingly written ... should serve as 
a most readable introduction for engineering students.””" —THE INDUSTRIAL CHEMIST. 








Butterworths Scientific Publications 
4 & 5 Bell Yard, London WC2 


®eeoeeaeeeoeoeo oe eee@eaeeoeeeee ee © 
Enter No. 1211 on reply card 


Soaeieineemae 
pores semen earn, 


DESIGNERS / DRAUGHTSMEN 


Consulting Engineers have vacancies in their London, 
Reading and Burgess Hill offices for all grades in 
the following fields— 

Mechanical 

Electrical 

Aeronautical 

Structural and Reinforced Concrete 

Plant, Pipework and Pressure Vessels 


Pension Scheme and three weeks annual holiday 
after qualifying periods. 


NORRIS BROTHERS LIMITED, 
62 Church Road, Burgess Hill, Sussex. —poos0 , 














\_RTB 


Vacancies exist at an integrated iron and steel works for 


PRODUCTIVITY ENGINEERS 


Applicants, preferably between 25 and 30 years of age and possessing some industrial experience, 
should be Scientists or Engineering Graduates whose appreciation of the scientific method would 
provide invaluable assistance in the problems of improving productivity. An ability to analyse 
such problems, together with mental and physical resilience, are the more personal qualities 
required, 

The successful candidates will be responsible to the Manager of the Productivity Engineering 
Department and will be assisted by two or three Work Study Observers. 


Application forms are available from The’ Manager, Staff & Labour Relations Department, 


RICHARD THOMAS & BALDWINS LIMITED 


Redbourn Works, Scunthorpe, Lincolnshire and should be returned by 4th June, 1960. 
E9884 a 
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SITUATIONS VACANT 




















DEPUTY GENERAL MANAGER || “= 


EXCAVATOR DIVISION 


A DEPUTY GENERAL MANAGER is required by NEWTON CHAMBERS, for its expanding 
EXCAVATOR DIVISION. The person appointed could expect to SUCCEED THE GENERAL 
MANAGER who will be retiring, within the next twelve months. 


Senior qualified engineers with a wide experience of mechanical engineering production, who have 
had direct responsibility for the general management of an engineering business, are invited to apply 
for this appointment which will carry a salary commensurate with its importance. The position is 
A car and a house are provided on generous conditions. 


pensionable. 


Prospective applicants should apply for the Company’s official 
Application Form to the Personnel Officer; Newton Chambers & 
Co. Ltd., Thorncliffe, near Sheffield. 


zxweKkK KK Kk * 


All applications will be treated in the strictest confidence. 


CENTRAL ELECTRICITY 
GENERATING BOARD 


DESIGN AND CONSTRUCTION DEPARTMENT 








Headquarters, London, S.E.| 


| POWER PLANT DESIGN ENGINEER 


Applications are invited from ane qualified persons for the appointment 
Oo 











POWER PLANT DESIGN ENGINEER\® 


to take charge of the 


Power Plant Design* Branch 


The Branch is responsible for promoting development in the design of 
conventional power plant for generating stations, including that for nuclear 
stations, technical and economic assessment of tenders for major plant 
items, dissemination of data on new design featuies and advice on generation 
design matters to other parts of the Board’s organisation. The Branch is 
organised into four Sections each dealing with particular types of plant 
and comprising Engineers with highly specialised functions. 

The Power Plant Design Engineer will be responsible to the Chief Design 
and Construction Engineer for the efficient working of the Branch. Wide 
experience in the field of power station engineering and ability to control and 
direct the activities of a considerable number of highly qualified specialists 
are essential for this important post, which calls for drive and initiative in 
maintaining and increasing the development in design of generating plant. 

Salary within the range £3,715—£3,940 

Applications stating age, qualifications, experience, present position and 
salary, to the Personnel Officer, 24/30, Holborn, London, E.C.1., by 13th 
June. Envelopes should be marked ‘‘ Confidential Ref. ENR/198.’’ 


E9944 a 


NEWTON CHAMBERS 


AND COMPANY LIMITED 
THORNCLIFFE NEAR SHEFFIELD 


May 27, 1990 THE ENGINEER 
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BENNETT, SONS & SHEARS, LTD. 


CHIEF CHEMICAL 
ENGINEER 


A vacancy will shortly occur at our Leeds 
Works for an experienced and qualified 
Chemical Engineer, to take charge of the 
Company’s Food and Chemical Section, this 
forming part of the Engineering Division. 

All applicants should preferably have 
design experience in Distillation, Evapora- 
tion and Vacuum work. 

The position will involve contact with 
customers, in addition to technical respon- 
sibility for the section. 

re are excellent opportunities for 
advancement in a small progressive firm, 
and a contributory pension scheme is in 
force. Salary will be according to experience 
with a minimum of £1700 per annum. A 
Company car will be provided and housing 
facilities will be offered if required. 

Applications will be treated in strict 
confidence and should be addressed to : 
hief Engineer, 
Bennett, Sons & Shears, Ltd., 
Pepper Road, Leeds, 10. E9824 a 








SALES MANAGER 
Charles §. Madan & Co. Ltd. 


ORTEX WORKS, BROADHEATH, 
ALTRINCHAM require the services of a 
Sales Manager, Age 35-45, sales management 

experience essential and knowledge of high 
pressure hydraulics & gases of considerable 
advantage. This firm is an expanding con- 
cern, specialising in the manufacture of air 
operated hydraulic pumps of various kinds. 
The post, which will carry a high salary 
corresponding to the responsibility & 
experience of the applicant, has prospects of 
advancement. Pension Scheme & assistance 
with home removal if required. Write:— 


Managing Director 
Charles S. Madan & Co. Ltd. 


Vortex Works, 
Broadheath, Altrincham 
E9881 A Cheshire 

E9892 4 











BRITISH OXYGEN GASES LIMITED 


DEVELOPMENT ENGINEER 


British Oxygen Gases have a vacancy in their Development Group 
Electrical Section for a Development Engineer. Candidates should be at 
least 28 years of age and have a B.Sc. degree or equivalent qualifications in 
Electrical Engineering. Candidates should also have at least 5 years’ experience 
in one or more of the following fields: 


1. Electronic Circuit Design. 


2. Automatic Control of Servo Equipment of the type applied to 
machine tools. 


3. Transistor Circuit Technique. 
The successful candidate will be required to handle a particular project 
with a minimum of supervision. Write stating full details to the Personnel 
Manager, Spencer House, St. James’s Place, London, S.W.1. 


E9937 a 














CIVIL or STRUCTURAL ENGINEER 


Pirelli-General Cable Works Ltd., 
Southampton and Eastleigh. 


invite applications from suitably qualified and experienced Engineers to 
take charge of their Overhead Lines Design Department at Eastleigh which 
is engaged in the design, for the supply and erection, of structures and 
foundations for steelwork and reinforced concrete for the supporting of 
equipment for Railway Overhead Electrification, Power Transmission Lines, 
High Towers and Special Structures for Radio Links. 


Candidates for this appointment, which is permanent and pensionable 
after a probationary period, should have had considerable experience in 
the design of steel structures and reinforced concrete. Some site experience 
would also be an advantage. Age range 30/45 years. 


Applications, i in strict confidence giving details of education, age, qualifications, 


experience and salary required, should be addressed to The Staff Officer at 
Southampton. 


E9938 A 
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COURTAULDS 


Mechanical, Instrument and 


Electrical Engineers 
EXPANDING OPPORTUNITIES 


COURTAULDS requires qualified Mechanical, Instrument and Electrical Engineers, aged 25 to 40, 


THE HOWARD PNEUMATIC ENG. CO. LTD. 
; Fort Road 
EASTBOURNE 


requires immediately a keen 


SALES ENGINEER 


with good technical knowledge of applica- 
tion and installation of rotary and recipro- 
cating pumps as used in the chemical, 
petroleum and food industries. 


For a wel! qualified young engi this 
is an exceptional opportunity to join in the 
expansion programme of an old established 
company, but there is no age limit. Pension 
scheme in operation. 





Apply in writing giving fullest details of 
training and experience with earnings 








for important work on design, development, construction and maintenance of a wide range of expected. 
Engineering, Chemical and Synthetic Fibre Plants. Preference will be given to candidates who have a pera 
good Honours Degree in Mechanical or Electrical Engineering. The following specific vacancies 
exist :-— 
DESIGN ENGINEERS PUMP eran nnacla 
. « . . . . . . m4 
Senior and junior design engineers are required for work on the design of both general process DRAUGHTSMAN 


plant and specialised machinery. Applicants for these vacancies must have a University Degree 
in Mechanical Engineering and a minimum of 3 years design experience on either Chemical or 
Process engineering equipment or production machinery. 


required immediately 
for the expansion programme 
of 
HOWARD PNEUMATIC ENG. CO. LTD. 


RESEARCH ENGINEERS Fort Road 


EASTBOURNE 
Young Honours Graduates in Mechanical Engineering are required for development work, 
both for specialised machinery and to deal with the engineering side of new process development. 


ELECTRICAL ENGINEERS 


Assistant Electrical Engineers are required, primarily for factory system design with technical 
qualification of at least H.N.C. standard in Electrical Engineering. Candidates should have 
experience in the distribution, utilisation and maintenance of industrial electrical installations. 
Junior staff are also required who need not have the above experience but preference will be 
given in this category to men with a University Degree in Electrical Engineering. 


First class knowledge of pump elements, 
rotary and reciprocating, is essential. Field 
knowledge of application and plant layout 
experience in chemical, petroleum or food 
industry an advantage. 


H.N.C. for senior, O.N.C. for junior post 
desirable, but sound practical experience 
following engineering apprenticeship is of 
greater importance, 


These are challenging opportunities for 
men with the right enthusiasm and ability. 
Pension scheme in operation. 


Apply in writing stating fullest details of 














ducation, training and experience with 
INSTRUMENT ENGINEERS : pe noe np es es 
® 4 . . - . . . E 9901 A : 
: A vacancy exists for a Senior Instrument Engineer with a good Engineering Degree or equivalent 
professional qualification. A minimum of 5 years experience of industrial process control is 


essential and the applicant should be capable of taking immediate leadership of a small design 
team. pegs scr pen Engineers are required at Graduate level with at least 2 years 
experience of industrial process control. Factory Instrument Engineers are also required with D.MECHE. (1ST CLASS), HNC. Ghee 

. : . : é . Sagal: : DISTINCTIONS), 27; 2 in U.K., 
at least a Higher National Certificate in Mechanical or Electrical Engineering, or equivalent, years in Denmath, Sweden, Holland, Spain and 
with a minimum of 2 years works experience. 


France. Mechanical and Electrical, seeks post in 
B 
ENGINEERING SERVICES 


India. —BOX No. E2877, ‘‘ The Engineer.’’ 

A vacancy exists for a senior engineer for work on planning, co-ordination and design of steam 
and power generation plant and other process services such as water treatment, refrigeration, AFRDYMADE CO, REGNS, Guaranseed no 
air conditioning, etc. including the supervision of site surveys and trials when necessary. A trading (ENGLAND OR SCOT Shot aoe 

s 4 . as available , including Engincering ; rica 
Cavey Degree and at least 8 years experience appropriate to the post will be required from Engineering ; | Motor Engineering 4 Garage ; 
the app icant. Junior appointments are also available in this type of work. An Engineer Machiony i Mott; eee! ee 
qualified and experienced in the field of heating, ventilating and air conditioning is also required. 


trade).--BUSINESS ECONOMY CO. REGNS. 
FACTORY ENGINEERING 


LTD., Dept. T/16, 156, Strand, London, W.C.2. 
Senior and junior appointments are available. The work covers the supervision of maintenance 


| SITUATIONS WANTED | 








BUSINESS OPPORTUNITIES 











(Tem. 8377/2294), for English companies, and to 
19, Walker Street, Edinburgh, 3 (Cal. LO for 
Scottish Companies. Read ‘* ADVANTAGES OF 
TRADING AS A LIMITED COMPANY ”’ (3s. 


° : : : post free); Limited Co. may save you tax. We 
and also construction. Applicants for the junior appointments should have had at least 3 years have seven-day Co. Regn. service with your. own 
experience of maintenance or construction of process plant and suitably greater experience, Cee Sa Se eee 





including control of staff, for the more senior appointments. The available posts cover a wide 
range of chemical, process, steam and power generating, also service equipment. 


MATERIALS HANDLING 


A Materials Handling Engineer is required for design and survey work in connection with all 
aspects of materials handling for a very wide range of raw materials and products. This vacancy 


offers exceptional scope for an applicant with the right technical qualifications and experience 
of materials handling problems. 


MISCELLANEOUS 


(lL 











LUSOL 
KILLS RUST AND LUBRICATES 


LUSOL The Rust Solvent is invaluable for 
Dismantling, _Repairing and Overhauling 
Engineering Equipment. Obtainable from 
your usua! Supplier. Enquiries to the manu- 
facturers :— 

’ f : : The Great Eastern Oil Co., Ltd., 
The Company’s ENGINEERING DIVISION provides a consulting design and manufacturing 372, Scotland Street Glasgow. Tel. : South 2207 
service to the Courtaulds Group and the work is, therefore, exceptionally varied and covers a complete ai 
range of engineering activities from heavy industrial equipment to fine mechanisms and highly specialised PATENTS 
machinery of Courtaulds own design. This includes boiler and power plant and other service equip- 
ment. The foregoing vacancies provide exceptional opportunities both for interesting and varied 
work and for advancement. The occupants will become eligible for Co-partnership benefits. 
Financial assistance is normally given to married men when moving house. 














THE PROPRIETOR of British Patent No. 770,694, 
entitled ‘‘ IMPROVEMENT IN OR RELATING 
TO VALVES,” offers same for Licence or otherwise 
to ensure practical working in Great Britain.— 
Enquiries to Singer, Stern and Carlberg, 140, S. 
Dearborn Street, Chicago, 3, Illinois, U.S.A. 

E9819 
THE PROPRIETOR of British Patent No. 772,776 
for “* HYDRAULIC EXCAVATOR,” desires to 
enter into negotiations with a firm or firms for the 
sale of the patent or for the grant of licences there- 
under.—Further particulars may be obtained from 
Marks & Clerk, 57 and 58, Lincoln’s Inn Fields, 
E 9887 A London, W.C.2. E9891 








Candidates should write for a detailed form of application to the Director of Personnel, Courtaulds 
Limited, 16 St. Martin’s-le-Grand, London, E.C.1., quoting reference number F/B/55. 
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FOR HIRE 


LATTICE Fs pou ERECTION MASTS (light 
and hea’ al to 150ft. high, for immediate hire.— 

sore 4 1, Hobart Houss, Grosvenor sine 
MOBILE LIFTING SERVICE, Lump rae or 
Hire Rate quoted for any lifting work by Lorry- 


Mounted or Crawler Cranes, any size, any area.— 
TARSLAG, LTD., Rotherham 78481. E188 k 








| SUB-CONTRACTING | 


KELLERING AND CAM PROFILING capacity 
up to 8ft. 2 6ft. or 6ft. diameter —ARMYTAGE 
BROS. NOTTINGLEY), Ltd., The Foundry, 
Knotti y, Yorkshire (Telephone : ej wend 


2743/4). 116 Mw 
R FOR SALE 4 


NORTH WESTERN GAS BOARD 














SOUTH LANCASHIRE GROUP 





ONE GRAFTON STEAM-DRIVEN' RAIL 
CRANE, 1938 MODEL. 

ONE GRAFTON STEAM-DRIVEN RAIL 
CRANE, 1947 MODEL. 

The above cranes, both 5-ton capacity at 16ft. 
radius are offered for sale by Tender subject to the 
Board’s conditions of sale without guarantee as to 
their condition. Offers must be made on the official 
Tender Forms which are available on application to : 

ral Manager, 
South Lancashire Group, 
North Western Gas Board, 
Radiant House, 
St. Helens. 

The cranes may be inspected at Warrington Gas 
Works, Winwick Road, Warrington, between the 
hours of 9.0 a.m. and 4. 0 p.m. Monday to as A a, 





ip Double-Ended Universal Punching, Shearing 
and Section Cropping Machine, motorised for 
400/440/3/50 le <= unches up to Ijin. dia- 
meter by lin lepth of punch gap 24in., 
shears flat bars up to lin. thick, crops rounds, 
tees, squares and Sas in proportion, weight 
approximately 8 t 
ODES Motoriesd "Double Geared Press Brake, 
suitable for 400/3/50 city Hone prgenine exerted 
150 tons, forming capacity y 3/16in. 
plate, overall length of bed 1 -— wath 9 9in., 
depth of ve ip in open ends 104in., weight approxi- 
matel tons. 

Two EW Eccentric Geared Power Presses motor- 
ised for yas be eg supply, ressure exerted 
100 tons, 7g of stroke 0-4in. to 3-6in., 
size of 2 in. by 22in., weight 4 tons 7 cwt. 

ESCO Geared Motor-Driven uillotine, all-steel 
construction, capacity 48in. by 16 S.W.G., motor- 
ised for 380/420/3/50, with automatic sheet hold- 
down and all gauges. 

RHODES No. 21 size Inclinable Power Press, 
motorised for noo pressure exerted 30 tons, 
stroke 34in., bed 28in. by 184in., hole in bed 
16in. by 12in., with automatic "safety guard, 
_— t approximately 47 cwt. ; 

SC Geared 7-Roll Plate Straightening 
Hashinn, capacity = thick, size of rollers 
74in. long by 64in. diameter, arranged motor drive 
proche ake arranged 5 on top and 4 on bottom 
alte oe. wae 9 auras 5 tons. 

NEW "STOELT ING abe Plate Bending 

4 Roller, motorised rene capacity 10ft. 

—_ b gin. mild am diameter of rollers, top, 
9tin.; bottom, 74 in. , drop end bearing for removal 
of completed he Tg support rollers to bottom 

rolle, reduction gearbox drive to bottom rolls, 

with multi-disc slipping clutches, motorised 
adjustment to top rol 
Photographs of the above are available. 
bat! pence Hire Purchase terms can be 
tain: 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone * once 4681-3771 
ni 
LANSDOWNE HOUSE, 41, WATER STREET, 


BIRMINGHAM, 3. 
Telephone : Central "7606-8. E207 G 





CRAVEN 20FT. BY 4FT. 31N. 
BY 4FT. 3IN. PLANER 
Table size 20in. by 3ft. 10. Rack drive to table. 
2 toolboxes on cross-slide ; one side toolbox ; 
toolboxes fitted with solenoid lifters ; pendent 
control. Inching. L.D.C. Generator Set. 


Built 1942. 
H. we. 2 AS TOOLS), LTD., 
WA SR, STREET, LEEDS. 4 
63- 


E105 Gc 





sad oo & CHALLEN” NO. 5TDP 

UBLE SIDED DOUBLE ACTION 
TOGGLE DRAWING PRESS for sale. Punch 
stroke 12in. Bl older stroke 6tin. tween. 
u no 30in. Punch 6in. diameter. Blankholder 
274in. diameter. SE ger press guard. Motor 
drive 44013150 F. J. Edwards Limited, 359, Euston 
Road, London, IN. w.1, or 41, Water Street, Birming- 

cs Be E9959 G 

5-TON BOOTH STEAM LOCO. TRAVEL- 
LING aoae, jib 30ft., shunting carriage, dead 
buffers, standard gauge, wheelbase 6iv. 6in., cost 
£5700 in 1959, will accept £2500—also High Pressure 
Water-Tube Boiler, oil-fired, fully automatic, little 
used, 1000 Ib. evap. hour at 400 1b. p.s.i—THORN- 
TON MACHINERY, 5, Grosvenor Drive, Whitley 
Bay 22755. E185 Go 


FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS. a Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. W.~P.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w. P.3 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 

2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

= = —— stocked up to 9ft. dia., 100 
0 Pres: 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.-70ft. extendible jib ; 10-ton 33 R.B. 
track-mounted, 40ft. jib; 8}-ton Ransome 
Diesel/Electric, 21ft. jib; 6-ton Coles Diesel/ 
Electric, solids; 4-ton Coles Diesel/Electric, 
solids, 1945 ; 4ton Jones KL44, diesel, 1950 ; 
3-ton Jones “ Super 40 ” diesel, preoenetes. (3). 

OVERHEAD CRANES.—20-ton Vaugh 42ft. 
3in. span, 6-ton auxiliary, cab control (5) ; *20-ton 
King, 42ft. 3in. span, 400/3/50 ; 15-ton Booth, 
37ft. —_ 400/3/50 ; Wharton 7 2Sft. 
span, 400/3/50 ; 5-ton "Henderson, 24ft. 7in. span, 

46; 5-ton Morris, 58ft. span, hand-operated : 
5-ton King, 29ft. 3in. span, power hoist, hand 
travel; 5S-ton Morris, 28ft. 6in. span, power 
hoist, ‘hand travel; 4-ton Morris, 19ft. span, 
220V. d.c. (3) ; 2-ton Vaughan, 27h. 6in. span, 
gone H majority of the above are unused. 

DERRIC CRA .—7-ton Anderson Grice, 
100ft. ib, electric ; 7-ton Rushworth, hand, 
30ft. jib ; 14-ton Anderson Grice, hand, 40ft. jib ; 
rey Butters Grabbing, 80ft. jib, electric. 

RAIL CRANES.—18-ton Brownhoist, steam, 5Oft. 
jib ; 10-ton Grafton, 34ft. jib, diesel conversion ; 
8-ton Wilson, steam, 35ft. jib; 5-ton Grafton, 
35ft. jib, diesel conversion ; 5-ton Smith, 5Oft. 


jib (2). 

LOCOS.—Fowkr_ iesel, 150 h.p. (2); Barclay & 
Ruston, 80/88 h.p., diesel ; ; Bagnall 14in. by 22in. 
(two oiJ-fired, one coal), Peckett, steam, 7in. by 
12in., 1941; 4 Logan Battery-operated, 24in 

uge, 3-4 ton cap.; 3 Ruston — 16/20 h. Py _ 
in gauge ; also 2 miles 20 Ib. an d 1200 yds. 
25 1b x24in. gauge track, Bogies, Weusee, &c. 
STEELPIPING. —Large stocks “rte follow- 





ing: 20,000 t. I4in. galvanised ‘ ; 20,000ft. 
scaffolding ; : ,000ft. 3in. Ia 15,000ft., 
each 6n, 3/16in., tin., 5/16in., unused ; SOO0Oft., 
8in. unused ; m 10in., 12in., 16in., seam- 
ess; 200ft., by din. welded, un Hy 
1000ft., 30in. Ry in. welded, unused ; "2500ft.. 
27in. welded fianged ; 500ft., 36in. unused ; 
500ft. in. by fin. riveted 100ft., 48in. by 


+» 42in. 
in. welded unused ; 150ft., 60in. welded ; 20in., 
4in., 26in., 27in., 28in., bitumen lined, unused. 
Full list on request. 

CAST IRON PIPES.—Large stocks all sizes + to 
24in. flanged and s.s., including | 150 by 18ft. 
lengths, 6in. Stanton class “B” Spigot and 
Socket, unused. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid ks and Valves, over 5000, imme- 
diate delivery, oo makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel] and cast iron up to 50,000 gallons. 

MACHINE TOOLS.—Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) ; sn Plate Bending Rolls, 14ft. by 
4in.; Berry Bending Rolls, 7ft. by 4in.; Tangye 
200-ton Hydraulic Vertical Straightening sym 
15ft. by 3ft. table ; Herbert Miller, 6lin. by 1 
table ; Pels Punch and Shears, jin. pin dh. $ 
nine new 2 cwt. and 1 cwt. Pneumatic Hammers ; 
Bonn Hydraulic Tube Bender up to 20ft. by 4in. 
bore ; 40kVA. Sciaky Spot Welding Machine ; 
Berry Guillotine, meoemey 4ft. by lin.; Fielding 
Hydraulic Tube Bending Machine, 24in. stroke 
up to 8in. capacity ; Sedgwick 6ft. by tin. Fold- 
ing Machine ; Rushworth Guillotines, 6ft. by jin., 
and 4ft. by 4in.; Bliss 70-ton power press. 


SLING ENGINEERING WORKS 
COLEFORD, GLOS. 
*Phone : Coleford 2271/2. 


qm 


PEARN-RICHARDS No. 4 HORIZONTAL BOR- 
ING AND FACING MACHINE with facing 
head only, diameter of facing head 3ft., max. 
dist. facing head to outer steady 6ft. S54in. with 
360 deg. rotary table 4ft. by 2ft. 1l4in., main 
table ri 114in. by 3ft. 

bo HORIZONTAL BORING AND FACING 

ACHINE, with facing head and traversing 
hace 2zin. dia. spindle, facing head 19}3in. dia. 
max. dist. facing head to outer steady S5ft. 7in., 
with tee slotted 360 deg. rotary table 2ft. 34in. 
by 11ft. 94in. 12 speed 12-400 r.p.m. 


UNION MODEL BFT.80 HORIZONTAL BOR- 
ING AND FACING MACHINE, with travers- 
ing spindle and facing head, 3tin. dia. spindle, 
dia. of facing ge | 19%in., max. dist. facing head 
to outer steady 7 ft. 44in., with 360 deg. rotary 
table 354in. by 44tin. 

REEMARDS 8ft. SWING HEAVY DUTY DOU- 
BLE STANDARD VERTICAL BORING 
AND TURNING MILL, two spring-balanced 
swivelling toolposts on crossrail, 12 speeds from 
1-1-22-85 r.p.m. 

NEW BROADBENT 6ft. DOUBLE STANDARD 
VERTICAL BORING AND TURNING MILL, 
swing 77in., height admitted under standard 
toolbox 37in., max. height admitted under turret 
44in., 12 speeds from 1° *6-40 r.p.m. 


All Machines motorised for 3-phase A.C. supply. 


THO* W. WARD LTD., 


E106 Gc 





ALBION WORKS - - - = - SHEFFIELD 
*Phone : 26311. *Grams : “ Forward.” 
E215 G 
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FOR SALE 


ORTON 


SHANKS 421N. HEIGHT OF 1 8 fa 
.S. .C. BREAK BED LATHE 
Swing in gap 138 in., admits Rosen centres 
240in. Machine with twin saddles, fitted four- 
jaw chuck, 10ft. diameter faceplate, 30 h.p. 
motor. In unused condition. 


W. H. NORTON 
(MACHINE TOOLS), LTD., 


bine GARDENS HOUSE, 
ROSVENOR GARDENS, 
LONDON, S.W.1. 
Telephone : TATe Gallery 0633-6. 


E9629 G 


B.S.A. RAILWAY TRUCK MOVER for standard 
any Railway Wagons in works or sidings, powered 
20 c.c. B.S.A. -Petrol Engine through 3-speed 
qecbox. ydraulic ram for engaging railway 
wagon. As new. In stock at Sheffield. 
G, E. ie MM (MACHINERY) LIMITED, 
E9804 Ga 


7, BROOMGROVE ROAD, 


SHEFFIELD, 10. 

LORRY MOUNTED - MOBILE CRAWLER 
3 ton to 50 ton capacity 
Jib Lengths from 30 ft. to 140 ft. 

HIRED: Available anytime, anywhere, 
by the hour or week. Short or long term. 
Lump sum or flexible terms to suit all 
circumstances. 
REPAIRED: . Authorised Cole’s repair- 
ers. First class workshops. Quotations 
given for any repair work. 
BOUGHT: Offers of reliable machines 
of any make welcomed. Prompt inspec- 
tion and decision. 
SOLD: Enquiries welcomed for second- 
hand machines in first class condition. 


TARSLAG LTD. 


MOBILE LIFTING SERVICES 


Upper Wortley Road, Rotherham. Tel. 7848] 
E9876 G 











FOR SALE 





FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 500-ton Vertical Downstroke Hydraulic 
ee 2in. by 36in. platens, with pumps and 


Fielding 200-ton ditto, 3ft. stroke, with pumps and 
otors (5 available). 
Fielding b+ Saag ditto, 4ft. to Sft. stroke, with pumps 


Two 3h. Ys by 5ft. Brick Lined Kilns or Dryers, 
with Crofts reduction gears and motors. 

Two oon by 4ft. Rotary Cooler or Dryers, with 

« reduction gear and motors. 


FRED wae (ENGINEERING), 
OLEFORD, GLOS. 


“SAMUEL PLATT” 800 LB. MOTORISED 
FRICTION BOARD DROP HAMMER for 
sale. Length of drop Sft. Between uprights 14in. 
Size of anvil 17in. by 314in. Electrical equipment 
for 400/440/3/50. Weight about 10 tons.—F. J, 
Edwards Limited, 359, Euston Road, London, 
N.W.1, or 41, Water Street, Birmingham, | a 

G 


LTD 
E151 ¢ 
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No. 1 Valectric 
on 12” Sluice Valve 





ELECTRIC ACTUATORS 
FOR PENSTOCKS & VALVES 


*‘*VALECTRIC? 
Actuators are available 
for power operation of 9 $3333: 
all sizes of sluice and 
butterfly valves, 
stocks etc. 

are readily adapted to 


existing valves. 


AUTOMATIC OR REMOTE CONTROL . 

SENSITIVE TORQUE LIMITER FOR FULL PROTECTION 
‘IMPACT CRACKING’ DEVICE 

HAND OPERATION IN CASES OF POWER FAILURE 


Send for Publication P.12 (E) 


HMABPLEYS (3) BPD. 


Head Office and Works: Kearsley Chambers, Stoke-on-Trent. 
London Office: Hastings House, Norfolk St., Strand, W.C.2. Tel: TEMple Bar 5705 


LECTRIC 
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No. 0 Valectric 
for small Valves 


Tel: 48627 
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AUCTIONEERS & VALUERS 


JOHN FOORD 


& COMPANY 


VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 
Established Over a Century 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 


SALE & VALUATION 
OF 
WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE, 
LONDON, E.C.3. 
Telephone: ROYAL 4861 





By order of Messrs. GEORGE WAILES & COM- 
PANY LIMITED on cessation of business due to 
sale of the Property, Messrs. Fuller, Horsey Sons 
& Cassell have been instructed to offer for SALE by 
AUCTION in Lots on the PREMISES at 382-388, 
EUSTON ROAD, LONDON, N.W.1, on TUES- 
DAY, 14th JUNE, 1960, at 10.30 a.m. precisely. 


MACHINE TOOLS 


2 H.T. HYDRABORE 
ZONTAL BORING MACHINE ; 
pecans 4 type Mocmontel Boring Machine ; : 

Butler 36in. opens Planer ; nearly n 
DEAN, SMITH & GRACE TYPE 17 SS. & S.C. 


Lang S.S. & S.C. and Boring Lathes ; 
Herbert 


No. 4 Capstan Lathe ; 
CINCINNATI No. 4 res TYPE PLAIN 
LLING MACHINE ; 

Vertical and ema Milling a Shaping 


HORI- 


and Slotting Machines ; Carter & Wright Keyway 
Miller ; urchill Universal Grinder ; ; Surface, 


Disc and Tool prnding Machines; Radial, Pillar and 
Sensitive Drilling Machines; Hacksawing "Machines; 
Straightening and Fly Screw Presses ; Wood- 
working Machines; Oxy-Gas Profile Cutter ; 
Welding Transformer ; ; _ Hardening Furnaces ; 
D.C. and A.C. Motors ; Paint Spray Plant ; Fine, 
Measuring, Loose and Hand Tools ; Lifting Tackle ; : 
Alloy Steel Bars ; Benches, Racks, Office Furniture 
and numerous other effects. 

Catalogues, Is. each, may be obtained, when 


teady, of Messrs. Fuller, Horsey Sons sell, 
dustrial Auctioneers & Valuers, 10 Lloyds Avenye, 
London, E.C.3. E9946 3 








| FOR SALE | 


HYDRAULIC PRESSES 
OF ALL TYPES 


10,000-ton Hydraulic Free Forging Press, bed 
13ft. by 8ft., stroke 8ft. 3in., with accumulator 
and pumps, approx. weight 1300 tons. 

4000-ton Multi-Daylight ot Plate Press, four rams, 
Platens 8ft. 6in. by 4ft. 6in., with self-contained 





pam poing. unit. 
5 Forming or Drawing Press, table 
10ft. 6in. b 


Zoe Foxe Press, bed 8ft. by 8ft., 11ft. day- 


1 ton Vertical Extrusion Press, with self-contained 


SOdton Mon Hanging Press, vice rams, table 10ft. dia- 


a BROTHERS CO EERRING), LTD., 

eplant 

Industrial Estate 
London, S.E.18. 

Tel.: Woolwich 7611/6, 


Woolwic 


E9673 G 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 
Auctioneers, Valuers 
and Surveyors 





Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 


WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 





AUCTIONEERS & VALUERS 


Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


& L. JUDSON, F.R.1.C.S., F.A.1. 


G. 8. GIBBS, F.A.L.P.A. 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone: HYDE PARK 8844/5/6 (3 lines) 








SALES BY 


© iy 


By Order of the Secretary of State for War 


GOVERNMENT SURPLUS STORES 


AUCTION 


Main Location Auctioneers 


auctioneeis shown above (price of cat 


facturing millers ; 





alogue 1s. Od. P.O. only). 


SALE BY TENDER 


S/Sp. automatic ; jig borer ,; radial and multi-sp. drills ; external, internal and surface grinders ; 
gear grinders ; capstan, turret, centr: and multi-tool lathes ; 


M.O.A. Storage Depot, 


June 10 Machine tools and Technical Stores Depot, SHOULER & SON, 
miscellaneous stores, Old Dalby, Leics. (Sale (Dept. L), 1 Norman 
including :— at Melton Mowbray). Street, ba pe Mowbray, 

ics. 
(Tel.: 3081). 
Pneumatic hammers ; K & W radial drills ; Jones & Shipman universal 
precision grinder ; centre lathes 34in to 9in; pillar and bench drills ; 
heavy duty shearing and punching machine ; guillotines, vertical baling 
resses ; fuel injection lapping machines ; steam cleaners ; tool grinders ; 
.0.C. welding equipment including pantograph profiling cutting machines ; 
engraving machine ; hardness testing machines ; ultra instrument lathe ; 
valve refacers and valve seat grinders ; woodworking machinery :— 
universal woodworkers ; planes and thicknessers, chain and chisel morticers, 
circular saw benches, portable electric saws, turning lathe, borer, plane 
grinders ; sanders ; screwdrivers ; portable electric drills ; hearths and 
forges ; 400 KVA transformers ; refrigeration equipment with air com- 
pressors ; 22KN diesel generator set ; trailer vans ; boot repair machines ; 
canvas photographic equipment ; electric test instruments, etc. 

June 16-17 Vehicles, machine M.O.A. Storage Depot. DIXON & WALLACE 
tools and miscell- Bowhouse, Hurlford, Nr. LTD. (Dept. L), Bank 
aneous stores. Kilmarnock, Ayrshire. ae Gls Ty Street 

asgow 

(Tel : Bridgeton 2447/9). 

June 22 Miscellaneous stores. Northern Command, BARTLE & SON (Dept. 
Ordnance Sub-Depot, rt), = «| Merrion Street, 

Barlow, Nr. Selby, Yorks. . (Tel. 2.0898). 

June 30 Miscellaneous stores. M.O.A. Storage Depot, BUS BALDWIN 

Rotherwas, Hereford BRIGHT LTD., 
a L), 20 King Street, 
ereford. 
(Tel.: 4366). 

July 5-6 Machine tools and M.O.A. Storage Depot, FULLER, HORSEY, 

miscellaneous stores. Royal Arsenal, Woolwich, SONS & CASSELL 
London, S.E.18. (Dept. L), 10, Lioyd’s 
Avenue, London, E.C.3. 
(Tel.: Royal 4861). 

July 12-15 Vehicles, motor M.O.A. Storage Depot, WALKER, WALTON & 
cycles, earth moving Ruddington, Notts. HANSON, (Dept. L), 
and lifting equipment. Byard Lane, Bridlesmith 

Gate, a. 
(Te 1.: 54272). 
July 15 Miscellaneous stores. Returned Stores Group, FENN, WRIGHT & CO., 
Reed Hall, Colchester, (Dept. L), 146 High 
Essex. Street, Colchester, Essex. 
(Tel.: 3171) 


Application for catalogues, available 14 days prior to date of sale should be made only to the 


horizontal, vertical and manu- 

forging, quenching and heer gra yg | presses ; keyseating, tapping, hobbing, 

broaching and sawing machines, vic., located at 
Yeadon, Leeds. 


Tenders must be submitted by 17th June, 1960. 


Application for Tender Forms should be made to War Office, Directorate of Disposals, D.2(B), 
Hirst Avenue House, High Holborn, London, W.C.1 


Harrogate Road, 


E118g 5 














| FOR SALE | 





every type of industrial and 


London, N.W.8. MAI 


pair cast iron bedplates, slotted “‘ V”’ type 





BOX No. E2867, ‘‘ The Engineer.” 


QUICKSILVER.—Highly competitive quotation 
upon request for all grades of quicksilver for use in 
scientific work.— 
Belgrave (Mercury) pais ( (E), 5, Belgrave Cem 


THREE PAIRS CAST STEEL ROLLING 
MILL HOUSINGS, suitable 26in./28in. diameter 
rolls, with 21in./23in. diameter necks. ee: with 

jjust- 
able centres to take maximum roll ligt of 8ft.— 





| FOR SALE 





requirements : 


pressure, 
Stokers. 


Bellman Hangars, 
46 House, Grosvenor Place, London, S.W.1. 
TWO MARSHALL ECONOMIC 
. and 5000lbs. evaporation, 150lbs. and 


F.D and ID. Fans, Feed 
all usual boile- fittings THE SILENT CHANNE EL 
COMPANY LIMITED, HUNTINGDON. nats 


STEEL FRAMED BUILDINGS FOR SALE, 
8ft. to 400ft. clear width, as Workshop, Storage, 
Hangar Buildings, 


&c.—Please write details of 


Ltd., 


Hobart 
E176 G 


BOILERS, 


with Crosthwaite Foe 


G | PHONE : HUNTINGDON 934. 





Ps and 


so 





125 
AUCTIONEERS & VALUERS 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 
Specialists 


in the 


VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 
TEMple Bar 7471 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 
PLANT anp MACHINERY 











20, Hanover Square, W.1. 


Telephone: MAYfair 3771 


(Factory Department : Ext. 17) 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 


LONDON, E.C.2. 
eseninns 122 (lines) ae: 





By Order of the Owner. 
THUNDERSLEY, ESSEX 
Modern Motorised 
MACHINE TOOLS 


Centre, Capstan & Bench Lathes, Bench & Pillar 
Drills, Polishing Spindles, Abwood Vertical Spindle 
Surface Grinder, NEW MYFORD CYLINDRICAL 
GRINDER, Plain & — Milling Machines, 
Engraving, Filing & Sawing Machines, Essex 
Punch Shaper, MATHEY 1G BORER, Heat 
Treatment & Soving Plant, Metal Working Machines, 
POWER P up to 80 tons, Spraying Plant, 
Air Compressors, Machine ui te eo Small 
Tools, Fine Measuring Tools, Stee! Stocks, Printing 
Presses & Equi oy bas vse oor Stacoae Bins and Rack- 


bg Oo writers, etc 
OPO FARMERS & 3 will sell the 
above by AUCTION on the Premi: ee 
RELIANCE WORKS, CHURCH ROAD, 
on WEDNESDAY, 22nd JUNE, 1960, at 11.30 a.m. 
ON VIEW 2 days Prior & Morning of Sale 
Catalogues (price 6d. each) of : Messrs. Leopold 
Farmer & Sons, Industria ne Plant and 
Pry nd Auctioneers, Surveyors and Valuers, 
46, Gresham Street, London, E.C.2. Tel.: MONarch 
3422 (8 lines). 
Note: The FREEHOLD FACTORY having a 
Floor Space of 8000 sq. feet is for sale by Private 
Treaty. B9953 3 
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Feel the 


need 
to stretch? 







Business never stands still. 
New business, new methods, 
new techniques, new 
competition—all these 
mean that new plant and 
equipment are forever 
needed. 

That’s where UDT comes in. 
UDT helps you replace old 
equipment, add new, out 

of income. Which often 
means it pays for itself out 
of increased profits. 

A nice businesslike way to do 
business. 

If you think UDT could 

help you, get in touch with 
the Manager of your nearest 
UDT office—the address 

is in your local directory. 
























United Dominions Trust 
(Commercial) Limited 


United Dominions House, 
Eastcheap, London EC3 


Enter No. 1261 on reply card 








STEN>, 


NETTLE D—first choice for all applications where service 


conditions are severe. Nettle D has all the desirable pro- 





perties looked for in a super duty quality and is designed 
to give maximum service in furnace positions involving 


high sustai 
B00 g ined temperatures, 


= severe slag attack, and abrasion. 
43% Alumina. 2 ' 
Low in fluxing impurities. 2 
High Refractoriness. : The use of Nettle D in vital furnace 

High under load strength. = positions means longer furnace life, 
hy a T T L i D Low Porosity. = fewer shutdowns and consequent 
High Bulk Density. z greater output. 
Low After Contraction. = 
High slagging resistance. 


High mechanical strength. 


Technical Data Sheet gladly sent on 


request. 
THUNUUUUUVAUVNNAL NUVI 


TEL.: BANKNOCK 255 (4 
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JOHN G. STEIN & CO. LTD. Bonnybridge, Scotlan 


Enter No. 1262 on reply carl 
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43 Visco Engineering Co Ltd. 
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Wellman Smith Owen Engi- 
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Super Oil Seals & Gaskets, 
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Be oe Yarrow, & Co., Ltd... 
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Zinc Alloy Rust Proofing 
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done around a factory. 


3 cu. ft. out. 


cushion rubber or pneumatic 
and one h.p. Villiers Engine £89. 
End discharge model £90. 

H.P. terms available. 













Parker Service Depots. 





FREDERICK 


PARKER 


LIMITED 









Is your works maintenance 
behind schedule ? 























Simple to use « Easily handled by 
ONE man - Goes through a 2’ 6” 
door-v.ay - Mixes concrete, tar- 
macadam, mortar and plaster - 
Saves time and labour, cuts out 
costly hand mixing on car park 
and path surfacing, machine beds 
and machine shop _ flooring, 
Plastering, brick laying and the 
Many repair jobs always to be 


“Mini-Giant” 4 bag 4 cu. ft. in— 


Standard side discharge model with 


Backed by a full after-sales service fron the chain of 





Depots at London, Cardiff, Sedgley (Nr. Wolverhampton), Glasgow and Leeds 








AND 


For a 
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WHITE IRON 
NON - FERROUS 


il Engineering trades 


* To B.S.S. or customer’s own 
specifications. 


r moulded up to 5 tons. 
* Machined to your drawings 
quired. 


The BRETTELL LANE FOUNDRY LIMITED 
BRIERLEY HILL, STAFFORDSHIRE - 


Tel: BRIERLEY HILL 77254 


















































tyres 
























VIADUCT WORKS LEICESTER 


PHONES: LEICESTER 625)/(IOLINES) 
LONDON: STAFFORD HOUSE, NORFOLK STREET, WC? 












If so please phone 


Fully trained personnel are at your disposal. 


BARNET METAL CO. 


Elektron House, Brookhill Road, N 
Telephone: BARnet 3901/5187 


AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the : 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


at once and allow us to quote, 


LTD. 


ew Barnet, Herts. 
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ARCH PRESSES 


PATENT APPLIED FOR 


COMPACT-ROBUST-RELIABLE 
SMPLE TO CONTROL ..... 


Here is the Prestige Arch Press 
—a cold flow forging press that feature 
for feature is better and cheaper than 
any press of its type in the world. 

A variable calibrated pressure 
control valve enables accurate pres- 
sures to be pre-set. Cycle times are 
reduced by a 3-position control lever, 
the neutral position holding the ram 
where required. 

The small floor area occupied by 
this press offers important economies 
in factory space. 












* Anumber of these Pres- 
tige Arch Presses are being 
supplied to British Ropes 


Ltd. for the SUPERLOOP 
mechanical splicing of wire 
rope. 









CAPACITY | DAYLIGHT | STROKE 


Standard Arch Presses in the PRESTIGE Range 


TABLE SIZE | FLOOR AREA 





500 TON 24’ 6” 


19” x 14” 32"x 24’ 

















1,000 TON 24’ 12” 36’ x 36’ 54’ x 36’ 











MANUFACTURED BY 


WILLIAM JONES LTD 


WESTMOOR STREET, CHARLTON, LONDON, S.E.7 
TELEPHONE : ;GREenwich¥3821* 


SEND FOR 


SPECIFICATION LEAFLET PAI. 
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Here’s Air Power at 
ROCK BOTTOM cost 


ERG 
HEAVY-DUTY Compressor 
for reliable 3-shift operation 


Atlas Copco’s ER6 compressor delivers 
air at the lowest possible cost. Designed 
to incorporate every economy factor, it 
combines the lowest possible running 
costs with low installation costs and a 
space saving design. 

The ER6 delivers 1,075 cfm at 100 psi 
(30.4 m3/min at 7 kg/cm2) for a power con- 
sumption that is absolutely rock bottom. 
Thanks to a new type of intercooler, water 
consumption is only 440 imperial gallons 
(2,000 litres) per hour—a quarter the con- 
sumption of most similar machines. The 
ER6 is compact. Occupying only half the 
space usually required for machines of its capacity, 
it saves expensive factory space. In addition, instal- 
lation costs are lower as new, cheaper installation 
methods are employed. 





RANGE OF STATIONARIES 

From 2.5 to 20,000 cfm, there is an Atlas Copco 
stationary compressor to suit every requirement. 
Whatever the design factor—compactness, low 
installation cost, low operating cost, or a combin- 
ation of all three—Atlas Copco stationaries are 
high-performance machines you can rely on. 


Sales and Service in Ninety Countries 

With companies or agents in ninety countries, Atlas 
Copco is the world’s largest organisation specialising 
solely in compressed air equipment. Products include 





i . Built to last! This Atlas Copco compressor was installed at the Bofors 
a me tyes a rock drills, engineering works (Sweden) in 1907. Ic is still in operation 
oaders, hoists, air tools and paint-spraying equip- 
ment. Wherever you are, the international Atlas WRITE FOR THE LEAFLET 
Copco group offers expert advice and provides a Leaflet E1127 gives full details of the ER6 compressor. 


1] 2 Write for a copy to your local Atlas Copco company or 
complete after-sales service. agent or to the address below. 


MAtlas Copco puts compressed air to work for the world 


Atlas Copco AB, Stockholm |, Sweden. In the U.K. Atlas Copco (Great Britain) Ltd., Hemel Hempstead, Herts. 
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PACKAGE BOILERS FOR THE 
PETROLEUM INDUSTRY 


To provide steam for process work, for steam 
tracing the oil pipelines, and for domestic heating, 
3 type 65.S. water tube packaged boilers for outdoor 
installation have been supplied to the Whitegate Oil 
Refinery. These are the first water tube packaged 
boilers to be used in Eire. Being completely built in 
Wolverhampton the boilers only had to be connected 
up on site. Each boiler has an evaporation of 

32,000 lb/hr and is fitted with an economiser and 
superheater from which the final steam temperature is 
450°F working pressure 150 p.s.i. The boilers are 
designed for oil or gas firing. Further details about 
these packaged boilers will be supplied on request. 


= 
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JOHN THOMPSON 
WATER TUBE BOILERS LIMITED 
WOLVERHAMPTON 


WTB/8 
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